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D~PAflTMENTOFTHE INTEFUOR

r~~hand WIIdiae Service

50 CFR Part 17
RIN 1O18—A~52

Endangered and Threatened W~k~P~fe
and Plants; Proposed Endangered
Status f~r26 P’ants From the Waiana~e
f&”untafrts, Island of Ozhu, M~
AGENttV: FichandWildlife Service,
Interior.
~CT~ON: Proposedr.&le.

5U1~tMA~Y:The U.S.FishandWildlife
Service(Servie)proposesendangered
statuspursuantto theEndangered
SpeciesAct of 1973. asamended(Act),
for 26plants:Abutilonsandwicense(no
commonname(NCN)), Aisinidendion
obovwum(NCN),Alsinidendron
trinerve (NCN), Cantoiriurn sebaeoides
(‘awiwij, Charnaesycecelastroidesvar.
koenone j’akoko), Gharnaesyce
kuwaleana(‘akoko), ~yanea pinnatifkia
(haha),Dial/ia falcata,Dubautia
~erbstobatae(na’ ena’e), Goucnia
moyenii (NCN),Hedyotisdengeneri
(NCN),Hedyotisparvaia (NCN),
I !e.coeromanniczarbuscula(NCN),
L;pochaetaJobatavar.leptaphyie
(nehe),Lipochaetcztenuifolia (nehe),
Lobelianihauensis(NCN),A~eraudia
ongulata(NCN), Notouichiurn hurnile
(kuhfi), Pliyiostegiamolar (NcN),
Sanicoiamariversa(NCN), Schiedea
kaalae(NCN), Sileneperirnanli (NCN),
Tetramolopiumfihij’orme (NCN),
Tetrarnolopiarnlçidoturnssp.
Iepidoturn (NCN), Urerakoalco(epuhe),
and~ic/a charniasoniw7aasp.
chornissoniana(pamakani).These
speciesareknownprimarily from the
WaianaeMounteinRange,locatedon
theislandof Ohau,Hawaii.Ei?htof
thesespecieshavebeencollectedfrom
t,neormoresiteson theislandsof
Kauai,Molokai, WestMaui, Niihau,East
Maui, Moku Mano,or theKoolau
Mountainson Oahu.The26 plant
speciesand theirhabuiatshavebeen
adverselythreatenedin variousdegrees
by oneormoreof thefollowing:
Tramplingandpredationby feral
animals(pigs,cattle,goats);habitat
degradationandcompetitionfor space,
light, water, andnutrientsby
naturalized,alienvegetation;and
habitatlossfrom fires. A few of these
speciesmayhavebeensubjectedto
overcolleotion,primarily for scientific
purposes,andaresubjectto trampling
by humanbeingsalongtrails. Becauseof
thedepauperatenumberof extant
individualsandseverelyrestricted
distributions,populationsof these
speciesaresubjectto anincreased

likelihood of extinctionfrom stochastic
events.A determinationthat these26
speciesareendangeredwould
implementtheFederalprotectionand
recoveryprovisionsprovidedby the
Act. Commentsandmaterialsrelatedto
this proposalaresolicited.
DATES: Commentsfrom all interested
partiesmustbereceivedby November
27, 19G0.Public hearingrequestsmustbe
receivedby November13, 1990.
~~Dnessis:Commentsandmaterials
concerningths proposalshouldbesent
to ErnestF. Kosaka,Field Office
Supervisor,U.S. FishendWildlife
Service,300Ala MoanaBoulevard,room
6307,P.O.Box 50167,Honolulu,Hawaii
t~E85O.Commentsandmaterialsreceived
will beavailablefor public inspection,
by appointment,duringnormalbusiness
hoursat theaboveaddress.
FOP FUflYHEP. IFORMAT:ON CONTACT:
DerralR.Herbst,at theaboveaddress
(3tMt/541—2749orFF5551—2749).
SUPPLEMENTARY INFORMATION:

Background

Abiitjion sondwicense,Als!ni’kndron
obovaturn,Alsiivdendrantrinerve,
Chwnaesycecelastroidesvar. Iwenano,
Chamacniycekuwaleana,C’ycwea
pinnatifida,Die//ia faLata,Dubau~a
herbstobatae,Govaniarneyenhi,
Iledyotisde3eneri,Ho’~’yotIsparvula,
Lipochaetalobatavar. leptophylla,
Lipochaetatenulfolia. Neraudia
angulata,Phyiostegiamo//is,Sanicula
manversa,Schiedeakaaiae,Silene
penlrnarw,Tetrarnolopiumfiliforme,
Tetrarnaloolarn lepidotumsap.
lepidotum,U”era koaiae,andViola
chamis9onianaasp.charnissonianaare
eitherendemicto, orhavetheirlargest
or bestknownpopulationsin, the
VlaianaeMountainRangeon the
westernsideof theislandof Oahu,
I lawail. Centauriumsebacoidesis also
knownfrom the islandsof Kauai,
Molokai, andWestMaui, andfrom the
Koolau Mountainson Oahu;
Hesperomanniaarbusculais known
from WestMaui; Lobelianiihauensisis
known from Niihau andKauai;
Nototnichiumhumileis known from East
Maui; C’harnaesycekuwaleanais also
known fromMoku ManoIslandoff the
coastof Oahu;Dial/ia falcatais known
from both theWaianaeandKoolau
Mountainranges;Phyllastagiamo//is is
knownfrom Molokal andEastMaui as
well as theKoolauMountainsof Oahu;
andTetramolopiurnlepidotumsap.
lepkioturnhasbeencollectedon the
islandof Lanai in thepast.

Theislandof Oahuis formedfrom the
remnantsof two largeshieldvolcanoes,
theolderWaianaevolcanoon thewest
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andtheyoungerKoolauvolcanoon the
east.Their original shieldvolcanoshape
hasbeenlost asaresultofextensive
erosion,andtodaythesevolcanoesare
called“mountains” or“ranges,”and
consistof long, narrowridges.The
WaianaeMountainswerebuilt by
eruptionsthattook placeprimarily along
threerift zones.Thetwo principalrift
zonesrunin anorthwestwardand
south-southeastwarddirectionfrom the
summit, andalesseronerunsto the
northeast.Therangeis approximately40
miles (ml) (64kilometers(kin)) long. The
calderalies betweenthenorthside of
MakahaValley andtheheadof
NanakuliValley (MacDonaldat a).
1983).The WaianaeMountainsarein
therainshadowof theparallelKoolau
Mountainsandexceptfor Mt. Kaala,the
highestpoint on Oahu[4,020feet(ft)
(1,225meters(m))), receivemuchless
rainfall (Wagnereta). 1990).The
medianannualrainfall for theWaiariae
Mountainsvaries from20 to 75 inches
(in~~51to 191centimeters(cm)), with
only thesmall summitareaof Mt. Kaala
receivingthe highestamount.

Two of thespecies,Chamaesj’ce
celastroidesvar. i~aenanaand
Centauniumsebaeoides,aremembersof
the‘Ilima ShrublandCommunityof the
CoastalDry ShrublandsVegetationtype
whichoccurson sanddunesandpoorly
consolidatedvolcanicsoils nearshore
environmentswith high exposureto salt-
ladenwinds.CoastalDry Shrublands
occuron all of theislandsof the
NorthwesternHawaiianIslandsand
alongthecoastlinesof all of themain
islands,extendingup to about1,000ft
(300m) in elevation.Becauseof the
effectsof rain shadows,these
communitiesaremostextensively
developedon theleewardsidesof the
higherislands.Annual rainfall is less
than45 in (120cm), andoccursprimarily
during thewintermonthsof Octoberto
April; muchof thevegetationdiesback
duringaprolongeddroughtthat lasts
mostof the restof theyear(Gagneand
Cuddihy1990).

LowlandDry Vegetationincludes
severalplant communitiesandoccurs
enthe leewardsidesof all the main
Hawaiianislandsat anelevationof 15
to 2.000ft (5 to 610m).The climateof
this vegetationtypeis distinctly
seasonalwith hot,dry summersand
winter rainfall, usually lessthan40 in
(100cm), but rangingup to 80 in (200cm)
annually.Thesoils rangefrom
weatheredsilty barnsto stony clay, and
rockyledgeswith veryshallowsoii and
recent,little-weatheredlavaarepresent
(Cuddihy andStone1990, Gagneand
Cuddihy1990).The following species
proposedhereinaremembersof several

communitiesof this vegetationtype:
Dubautiaherbstobatae,Lipochaeta
iobatavar.leptophyia,Sanicula
marlversa,Tetramolopiumfiliforme.
Chamoesycekuwaleana.Hedyot~s
parvula, andLobelianiihauensis.

Theremaining17 speciesincludedin
this proposedrulearemembersof the
DiverseMesicForestCommunity,oneof
the lowlandMesicForestVegetation
communitytypes.Thesecommunities
occuron mostof themain islands
between100and5,300 ft (30to 1,600 m)
in elevation.Theannualrainfall is 45 to
150in (120 to 380cm), falling mostly
duringthewintermonths.This
communitygrowson diverse,well.
weathered,andwell-drainedsubstrates
rangingfromrocky,shallow, organic
mucksoilsto steep,rockytalus slopes,
shallowsoil overweatheredrockin
steepgulches,or deepsoil oversoft
weatheredrockandgravelly alluvium,
In theWaianaeMountains,this
vegetationcommunityis foundin
shelteredareasandcomprisesa rich
diversityof nativeplantswith noclearly
dominantspecies(CuddihyandStone
1990,GagneandCuddihy1990).Four of
the 17 taxathatarecomponentsof the
DiverseMesicForestCommunitygrow
primarily in thewetterpartsof this
vegetationtypeormaycrossinto awet
forestcommunity:theseare
Aisinidendrontrinverve.
Hesperomanniaarbuscula,Phvilostegia
mci/is, andSchiedeakaalae.

The landthatsupportsthese26plant
speciesis ownedby theStateof Hawaii
(includingland classifiedasDepartment
of HawaiianHomelands.NaturalArea
ReserveSystem.ForestReserve,and
City andCountyof Honolulu land),
Federalgovernment,andprivateparties.
Plantson Federallandarelocatedon
portionsof SchofieldBarracksand
MakuaMilitary Reservation,both under
the jurisdiction of theU.S. Army.

Discussionof the28 TaxaProposedfor
Listing

In 1932, Otto Degener(1932a.1932b)
discoveredanddescribedwhatis now
calledAbutiionsandwicense,namingit
Arbortopeta/umsandwicensefor the
SandwichIslands,anearliernamefor
theHawaiianIslands.Degener’snew
genus.Abortopetalum,wasbased
primarily on its spatula-shaped,
“abortive” petals.Erling Christophersen
(1934) transferredthespeciesto the
genusAbut/ionbecausenoneof the
charactersof thegenusAbortopetalum
madeit distinctivefrom thegenerally
accepteddefinition of Abutilon.In the
sameptiblication,Christophersen(1934)
describedvarietywe/c/ill fromLualualei
Valley, but themostrecenttreatmentof
thegenus(Bates1990)con8idersthe

differencescited by Christdphersento
bewithin thenormalrangeof variation
of the species.

Abutilonsondwicense,of themallow
family (Malvaceael,is ashrubthat
growsto 10 ft (3 m) tall andis covered
with shortglandularhairs,Leavesare
light green,heart-shaped,and3 to 9 in (a
to 22 cm)long. A singlependulous
flowergrowsfrom theleafaxil (the
pointbetweentheleaf andthestem).
Theflowershavepale,greenish-yellow,
harry,glandularsepalsandbrightgreen,
oftenreddish-browntippedpetalsup to
2in (5 cm)long. A greenish-yellow
staminalcolumnwith about350stamens
nearits tip protrudesfrom theflower.
Thefruit is a capsuleup to I in (2.5 cm)
long, whichbreaksinto 8 to 10parts,
eachenclosing3 or more8eeds.Seeds
arebrown, up to 0.1 in (3 millimeters
(mm)) long, andslightly hairy.This
speciesis distinguishedfromothersin
thegenusby thegreenorreddish-brown
tippedpetalswhichextendbeyondthe
sepais(Bates1990.Degener1932b,St.
John1981b).

Historically.Abut;lon sandwicense
wasknownfrom nearly theentirelength
of theWaianaeMountains, from
MakalehaValley to NanakuliValley
(Bates1990).This speciesis nowknown
from KaawaGulch,KairnuholeGulch,
MakahaValley, Makaha-WaianaeKal
Ridge.MakalehaValley, Manuwai
Gulch, andNanakuliValley on State-
ownedland (1-IawaiiHeritageProgram
(HHP)1990a1to 1990a7).The 7known
populations,whichextendovera
distanceof about5 by 2.5 ml (6by 4 kin),
containan estimated300 to 400
individuals (1-IHP1990a1to 1990a7).
Abut/ionsandwicensetypicallygrows
on steepslopesor gulchesin dry to
mesiclowlandforestat anelevationof
1.000to 2.000ft (300to 600m)(Bates
1990. HHP 1990a8).Associatedspecies
includeAleunitesmohiccana(kukul),
Coesalpiniakavaiensis(uhiuhi),
Diospyros(lame),Sapindusoahuensis
taulu),andSchinusterebinthifolius
(Christinasberry)(HHP1990a1,1990a3).
Themajorthreatsto Abut/ion
sandwicensearecompetitionfromalien
plant species(Christmasberry,Clidemia
hirta (Koster’scurse),Mehnus
minutiflora (molassesgrass).and
Pass/florasuberosa(huehuehaole)),
fire, andtramplingby feral cattle.

EarlEdwardSherif(1951b)first
describedAlsinidendronobovatum
basedon specimenscollectedby
CharlesNoyesForbesIn len, choosing
aspecificepithetdescribingtheshapeof
the leaves.In thesamepublication
(Sherff1951b),DegenerandSherff
describedvar.parvifoiium basedon its
small leaves.Themostrecenttreatment
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if thegenus{WagneretaL 19901does
calrecogtizeanyvarietiesin this texon.

Aisinidendronobovatwn,amemberof
‘iie pink family (Carycpbyllaceae).is a
okanchingsubshrubgrowing to 3ft ~1in)
tall,The leavesarethick,aoznewbat
fleshy,elliptic shaped,1.8 to 4.3 in (4 to
11 cm)long,andup to 2.4 in (6 cm) wide,
with 3 or 5 largeveins.The
in~osesceacecomprises7 to 12 flowers
arrangedin acongestedcluster.The
flowers lack petals,but usuallyhaveS
sepalsi~hich arewhiLeinsideandgreen
or green-veinedon theoutside(Wagner
eta!. 19%).In fruit, thesepalsbecome
fleshya~dpurpleandenclosethe
capsi.~ia.fornnrgastructuresimih~rIc a
berry in appearanceandperhaps
attractiveto birds.whichwosii aid ri,
dispersal(Cariquist 19803.Seedsare
binok andabout 0.04 in (1 mm)long.
This andthefollowing speciescanbe
di8tinguished1mmothermembersof the
genusby theashrubbyhabit andfleshy
purplesepalssurroundingthe capsele
(Wagneret e~l990).

F~orica~,Ah,jnide~,drcnoo~a&~’n
wasknownfrom thenorthernand
i~octhernenciof the 14aianaerange
(Wagneret ol. 1990).Thisspecies
rnia.r~sin Ka~’jr~aandPaholegulches
c~nStateowned land {HHP 1990b1.
1J~0h2l.The 2 known populations.
which are about 0.5 ml (0.8 kin) apart.
e ‘ntau, about100indt~iduats1BHP
I 390b1,1990b2).Aishudendron
c’OCi’Qt.~fltypically growsanridgesand
s.opesin lowlanddiverseinesicforesi
dominatedby AcocicIwo (kos)and
A letrosideraspci’ymolp/ia (‘uhfa] .atan

evationof1.850to 2,500ft (160to 766
r~](~IBP1990b3,HawaiiPlant
Lonser~ation Center (HPCC) 1990e.
tVagneretc! 12903.Associatedspecies
imclude B~Je.ns(ke’oko’olau) and
~vci~o cwnrizi (Javaplum) (i-LHP
~90bi ~)b2). Themajorthreatsto
A.~~endn,aoobrwaw,mare
competitionfrom thea~ressrieáeu
Viaat species,molassesgrass;~abrtat
deg~itiorjb~feraf pigs~collectionor
t:~mp}’-~e‘Dv iruman.s;ard thesmall
riumtieruf populations.

A ji~idesidran trirerve was
coile~tedby Loins CharlesAdelbertvon
Chanussoin 1816or1823 (Kinrora and
Nagata19803.HoraceMann.Jr. (1866)
descrthedthegenusA/sinidandron
basedon a specimenhecollectedwith
V~~lliemTuftsBrigham.As it is ashrub
relatedto andresemblingcb,ickweed,he
namedit sliertheGreekfor chick~seed
(ci’sine)andtree (dendj’on).The specific
ep~the~refersto thethree-veinedleaves,
W~helmHillebrarid (1888)amendedthe
descriptionof thegenusto include
irJornrationaboutthefloral structures
hecaLled “staminodia,.”aithoghthey

currentlyarebelievedto morelikely
representnectariesor vestigialpetals
(Wagnerata!. 1990).FerdinandPaxand
K. Hcrffnian[1934)transferredthe
speciesIn Schieden,acoursenot
followedby otherbotanistswho have
studiedthetaxon.

Alsinidendrantrtherveis verysimilar
in appearanceto A. ohovaiwnbut
differs in that it has amore open
inflorescencewith pedunclesmorethan
0.8 in (2 cm) long, sepalswith anacute
tip, andusually is found in wetforests
abave3.000ft (900in~in elevation,
Ajsimdendronobavatwnhasa
congestedinfiorescencewith peduncles
lessthan 0.8in (2 cm) 1mg,rapids with a
r ciundedtip, andusnallygrowsin mesic
forests1,800to 2,600ft (550to 800m) in
elevationfDegener1937a,Wagnerat aL
1990).

Historically,Alsinidendrontrmejve
wasknownfrom thenorth-centraland
southernW~anaeMountains.This
speciesis knownto be extantonML
KaclaandMt. Kalenaon Federally-
ownedland (i-IJ-W 1990c1,1990c23.The2
knownpopulations,which areaboutI
nil [2 kin) apart~containabout13
individuals (}IHP 3990c1,1990o2).
ALcirrklendmntriner~’et~picallygrows
on slopesin wet forestor thewetter
portions of diversemesicforest
r(ominated by ‘ohi’a and.Ii’ex Gnome/a
(i~awa’u)at an elevation of3.0(1)to 4,000
ft (901) to 1,200 in) (Ill-IF 1990c2,Wagner
at ci. 1990).Associatedspeciesinclude
Coprosmaochraceo{pilo). Gunnero
(‘ape’epel.andMelicopes.andwicensis
(alani) (HHP 1990c1).Themajorthreats
to AisthidencL’~onLrtha’rve are
competition from theaggressivealien
plant species,Rebusargutas
~blankberry):habitat degradationby
feral pigs; tramplingor -collectionby
humansalongtrails; andthesmall
numberof extant ho.~cals.

On the basisof a collection of
specimensby BertholdCarl Seemanof
what is now calledCentaw’ium
sebaeoides,AugustGrisebach(1853)
namedanewgenusof plants.Schezikia.
endgaveit thespecificeprthetof
sebaeoides,indicating its resemblance
to a speciesof Seboec,a genusin the
gentian family. The taxon was
transferredto thegenusErythroeain
1862 by AsaCray (1882),andlaterby C,
CJ.ar(dgeDruceto thegenusCentcwrjurn
(Druoe1917).

Centauriirmseboecidesis the oni~
speciesof thegentianfamily
(Gentianaceac)nativeto thel-Ijrwaiian
Islands,Iti,s anenr.ua! herbaboutZ.4 to
Ski ~8to 20cm)tall. Leavesarerather
fi~hy.invereelyovateorelliptic, and
0.3 to 1.8 in (0.7 to 3.2 cm)long by less
thani in (2cm)u~de.Fkiwersare

stalldessandarearrangedalong the
stemsneartheirends.The f~isedsepals
are0.3 in (8ruin) longend aredivided
L-tto unevenlobes.The white or pale
pink petalserafusedinto atube up to
0.4 in (10mm) long, with lobes up to 0.2
in (4.5 mm) long. The cylindrical
capsulesareup to 0.4 in (9.5 mm) long
andcontainnumeroustiny brown seeds.
This speciesis distinguiihedfrom C
eiythrciaa,which is naturalizedin
Hawaii, by its fleshyleavesandthe
unbranchedarrangementof theflower
cluster{Degener1934, Degenerand
Degener2900, WagneretoL 1J90).

Historically, Centarrriumsebceo~ides
wasknownfromscatteredlocalities on
the islands of Ka~ai,Oahu.Molokai,
andMaui (Wagner eta!. 1990).Thin
speciesremainsin theAwaawapuhi
Valley onKauai,at Kaenaon Oahu.
nearHoolebuaonMoickai, andon West
Maui, all on State-ownedland (BliP
1990d1,1990d2,1990d4,i99Cd5).Two
knownpopulations,about4 mi (6 kin)
apart.remainonKanat;andone
populationeachexistsontheotherthree
islands.These5ptpulationscontain
fewerthananestimated1.000
individuals (HHP1990di.1990d2,
lsoOd4,Iqonds:HPCCI99Ctb).
Centaur/urnsebaeoMestypically grows
in volcanicor ciaysoilsoron dlif~sin
aridcoastalareasbelow400ft (120in)
elevation(HI-IP 1890d2,Wagnera!of
1980). Associatedspeciesinclude
ko’oko’olauandLipoahoeta(nehe)(HI-I?
1990d2,1990d5).Themajorthreatsto
Centaur/urnsebaeoidesarehai’rtat
degradationby feral goatsandcattle;
competitionfrom thealienplant species,
Leucoenaleucocephalo(koahacile);
tramplingby humanson orneartrails;
andfire Thethreatsarebelievedtobe
similaronKauai,Oshu,Molokai and
WestMaui.

Sherff~1936)dercrihedEuphorbia
cekzszrcidesvar. knenanabasedapona
1911collectionby Forbes,andnamedIt
afterthegeographicalareain which
Forbeshadcollectedthespecimen.He
previouslyhaddescribedE. celostroides
varithiensisbaseduponaHillebrand
specimencollectedin theNia areaof
Oahuin thelatel600s~Sherff1936).The
Degeners(DegenerandDegener1959a)
andLeonCroizat acceptedtheeleiraton
of thesectionChamaesvceto the
genericlevel andpublishedthe
necessarycombinationsfor the
Hawaiiantaxa(Groizat1943;Degener
andCroizat1936a,1936b.1937).Further
research(Herbat1971,rearcyand
Troughton1978,Perry 1243,Robichao~
andPearcy1930)hassupported
retainingthis separation.DarylL.
Koutnik (Koutnik 1987, Koutnik andHull
1090).themostrecentrnonogrspi-.erof
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the in Hawaii, placedvariety
rnuenss,whichhasnot beencollected
sinceHiikbrands time, in synonymy
undervarietyiwenana.

Charnaesyceanlastroidesvar.
,kaenana.amemberofthespurgefamily
(Euphorbiaceae).is alow-growingor
uprightshrubto 5 ft (1.5 in) tall with
milky sap.Theleaves,whichfall off
during thedryseason,aremostly
hairlessandarearrangedIn two
oppositerowsalongthestem:theyare
3.8 to 2.6 in (20to 65 mit) long and0.3 to
3.8 rn(8 to 20 mm) wide,beingwidestat
the tip. ~.ower clusters(cyathia)are
c’owdedon small sidebranchesand
eachproduceasmalL erectcapsule.
Seedsaresrn~lLspherical,andgrayor
White. this speciesis distinguishedfrom
othermembersof thegenusin thearea
~nwhichit growsin that it is awoody
;i~ub;theothermembersof thegenusin
the ‘areaareherbsorsmallsubshrubs
(DegenerandDegener1959a,1959b;
KimuraandNagata1980; Koutnik 1987;
KoutnikandHuft 1990;Sherff1938).

Historically, Charnaesy~eceIasLroides
var.kaenaa~rwasknownfrom the
northwesternendof theWaianae
Mountainsaswell asfrom one
collection fromthesoutheasternendof
theKoolauMountains(HHP1990e4;
Koatnik1987; Koutalk andHuft 1990).
This taxonremainsonly in thevicinity
o(KaenaPoint on StateandFederal
land(111W1990e1to 1990e3.1990e5,
1990e6).The5 knownpopulations,
whichextendovera distanceof about3
by I in! (5 by 1.6 kin), containfewerthan
330 individuals (1-HIP1990e1to 1990e3,
1990e5,1990e6;JoelLau, Botanist,1-11-Il’,
H(,nuIulu,pors comm.,1990),
Charmresycecelastroidesvar.kaenana
typically growsIn coastaldry shrubland
on windwardtalus slopesatan
elevationof 30 to 700 ft (9 to 640 in)
(HHP1990e1,1990e6,1990e7;Koutnik
andHuft 1990).Associatedtaxainclude
Gossvpiurntornentosum(ma’o),
J.~cquernontiaoval/folio sap.
sandwicensis(pa’uohi’iaka),Santa/urn
freycinetianum(sandalwood),andSida
fe/lax (‘ilL’na) (1-IHP1990e1to 1990e3,
1990e5).Themajorthreatsto
Charnaesycecelastroidesvar.keenone
arecompetitionfrom thealienplant
species,koahaole;fire; andeffectsof
recreationalactivities.

Ba8edon a collectionby Degenerfrom
MaunaKuwale, SherifandDegener
(Sherff1949)describedEuphorbia
kuwaleanaasanew species.Otto and
IsaDegener(1959a)subsequently
transferredthespeciesto thegenus
Chamaesyce.

Chamaesycekuwaleana,amemberof
the spurgefamily, is anerectshrub8 to
36 in (20to 90 cm)tall. Theleaves,
arrangedin two rowsalongthe stem.

are0.4 to 1 in (11 to 25 mm) long and0.3
to 0.6 in (8to 15 mm) wide:theyareoval
to occasionallycircular in outline,and
haveawhitish waxy coatingon the
uppersurface.Flowerclusters(cyathiaj
aresituatedsingly In theleafaxils, or
sometimesat thebranchtips. Only
immaturecapsuleshavebeenfound.
This speciesis distinguishedfrom other
speciesof thegenusin its habitatby Its
stalked,oval to roundedleaveswith
untoothedmargins,andthebentstalk
supportingthesmallcapsule(Koutnik
1987,KoutnikandHuft 1990,Sherif
1949).

Historically, Chamoesycokuwaleana
wasknownfrom thecentralWaianae
MountainsandMokuMacuIslandoff
theeasterncoastof Oahu(HHP1990f1
to 1990f3,Koutnik andHuft 1990).This
speciesis currentlyknownonly from
Ka’aaopuuPeakin theWaianae
Mountains,primarily on Federalowned
landbut with someplantsextending
onto Stateland(HHP1990f3,HPCC
1990c).Theoneknownpopulation
containsseveralhundredindividuals
(HHP1990f3,1990f4;HPCC1990c).
Charnaesycekuivaleanatypically grows
on arid, exposedvolcaniccliffs at an
elevationof 1,050ft (~2om) (HHP1~tJof3,
199014;HPCC1990c;Koutnik andHuft
1990)Associatedspeciesinclude‘iliina
andDodonaeaviscose(‘a’ali’i) (}-LPCC
1990c).Themajorthreatsto
Charnaesycekuwaleanaarecompetition
from thealienplant species,koahaole;
fire; andthesmallnumberof
populations.

Cyaneapinnatifida wasfirst collected
by Chamissoin 1817andlaternamed
Lobellapinnatifidaby him (Chamisso
1833). the specificepithetreferringto the
lobedleaves.GeorgeDon (1834)
transferredthespeciesto thegenus
Ro/landia,andonly two yearslater
Karel BorowagPresl(1836) transferred
thespeciesto thegeneraDelissea.In
1943, FranzElfried Wimmertransferred
thisspeciesto the genusCyanea
(Wimmer1943).ThetaxonDegener
(1932c)describedasCselachicaudais
consideredconapecificwith this species.

Cyaneapinnatifida,amemberof the
beliflower family (Campanulaceae),is a
shrub,usually unbranched.growing
from 2.8 to 10 ft (0.8 to 3 in) tall. Leaves
are10 to 24 in (25to 60 cm)longby 8 to
20 in (18to 50 cm)wide andaredeeply
cut into 2 to 6lobesperside.Clustersof
8 to 15 stalkedflowersarisefrom the
leaf axils. Sepalsarefusedto form a
tube0.4 to 0.5 in (10to 12 mm)long with
small triangularlobesat thetips. The
petalsaregreenish-whitewith purple
stripes,andareabout2 in (5cm)long
and0.2 in (4 to 5 mm) wide.Fruits have
not beenseen.This speciesdiffersfrom
othermembersof thegenuson Oahuby

its leaves,whicharedeeplycut into two
to six lobesper&de.Theonly other
memberof thegenusonOahuwith
lobedleaveshas9 to 12 lobesperside
(DegenerandGreenwell1952a,
Lammers1990).

Historically. CJareapinnalifidawas
knownfrom thecentralWaianae
Mountains(HHP1990g1.1990g2;
Lammers1990).This speciesremainsin
KaluaaGulchon privately-ownedland
fHI-IP 1990g1).Theoneknown
populationcontainsthreeindividuals
(HHP1990g1J.Cyaneapinnatifida
typicallygrowson steep,wet, rocky
slopesin diversemesicforest at an
elevationof 1,600 to 1,700ft (490 to 520
m) (HHP1990g3,Lammera1990).
AssociatedplantsincludeP/pturus
albidus(mamaki)andferns(HHP
1990g3).Themajorthreatsto Cyanea
pinnatifida arecompetitionfrom the
alienplant species,Koster’scurse;
habitatdegradationby feral pigs;
collectionor tramplingby humanson or
neartrails; andthesmallnumberof
extantindividuals.

William Dunlop Brackenridge
discoveredDieiia falcata duringthe
Wilkes Expeditionof 1838 to 1842 andin
1845describedthreeHawaiianspecies.
noting that theyweresimilar to
membersof thegenusSchizolcmabut
differedin theirinterruptedson or
groupsof sporeproducingbodies
(DegenerandGreenwell1950a).In 1857
ThomasMooreincludedDieiia in the
genusSchizolorna(Wagner1952)andin
1861 transferredD. falcata to
Schizolomo(Moore1861).William
JacksonHookerandJohnGilbert Baker
(1883) transferredthespeciesto
Lindsaea,giving riseto thename
Lindsaya[sic) (Dieiia)falcata. Degener
andAmy B. H, Greenwell(1950a)
treatedthesimplepinnatemembersof
thespeciesasvarietiesofDiellia erecta.
resultingin thenameDie//ia erircta var.
falcata. Themost recentinterpretations
(Lamoureux1988;Wagner1952, 1987)
againacceptthetaxonat thespecific
level.

Dieiiafalcata, in thefern family
Polypodiaceae,grownfrom arhizome
(undergroundstem),0.4 to 2 in (1 to 5
cm) long and0.2 to 0.8 in (0.5 to 2 cm)in
diameter,which is coveredwith small
blackormaroonscales.Stalksof the
frondsaredarkbrown to paletan,
usuallyhaveadull surface,andare0.4
to 2.8 in (1 to 7 cm) long. Thefrondsare
long andoval or straightin outline and8
to 40 in (20to 100 cm)tall by 1.0 to 3.5 in
(2.5 to 9 cm) wide, with 12 to 45
divisions(pinnae)perside.Thelower
pinnaearesmall androundedwhile
pinnaefartherup thefrond arelarger,
undivided,andshapedlike asickle or a
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long trianglewith veinsfonninga netted
texturedsurfacepattern.The son
(groupsof the spore-producingbodies)
areehepedlike short lines 0.04to 0.1 in
(1 to 3 mm) longandareon low
projectionsof the pinnamargin.This
soeciesis distinguishedfrom othersin
thegenusby thecolor and textareof its
leaf stalk, thevensllonpatternof its
hoods,the color of its scales,its
roundedandreducedlowerpinnae.and
its separateson! arrangedonmarginal
~rojecticris (Degenerand Greenweil

950a;Wdgner 1952, 1987).
Histoñcally, Dieiiafolcata was

nown from almost theentirelengthof
the Waianae Mountains, from Menlo!
C,uich to Paiehua1k!, as well a~from the
I oolauMountains of Oahu, from
haicopanValley to Ama Gulch (HHP
I ~90h2.1990h7,iggOhg,1990h10).This
rpeciesremainsin the Waianae
Mountains,from EkaheawGulch to
Manini Gulch on Stateand private lanri

[HP lO9Oiil, 19901i3,1990h4.1990h8to
990h8).The7 knownpopulations.

~ hit-h extendovera distanceof about
11 by 2 nil (18 by Skin), contain an
estimated3,000individuals (HHP
1 390h1,1090h3to 1990h8).Die//ia
tdcata is aterrestrialfern which
3p!callygrowsin deepshadeoropen

i’nderstoryin drylandforest at an
t~e’c~atiorxof 1,280to 2,700ft ~390to 820
n) (Fil-EP 1990h3,1990h4,1990h11).
A~sociatedspedesinclude aulu.
L~ias yrossandwicensis(larna), and
1’c’teria scndwicensis(‘ala’a) (1-111?
l~i9Ohi,iggoha,1990h5).The major
t ~ircatsto Diellia falcata are habitat
dagradationby feral goats,pigs, and
cattle; competitionfrom alienplant
species(Christmasberry, huebuehaole.
molassesgrass.and Psidiwn
caWeianwr(Strawberry guava));-and
fire.

Derral R HerbatandJchuK, Obatain
1971madethe flist collectionof
DaiAautiQherbstobctae,which-was later
describedandnamedto honorits
discoverers(Cart 1979).In 1830,Charles
Gaudichaud-Beaupredescribedtwo
closelyrelatedHawaiiangenerain the
esterfamily; Railliardia has united
bracesundertheflower head,and
Dubautiahasbractswhicharedistinct
(Gaudichaud-Beaupre1830).Today,
mostbotanistsconsiderliaiuiard;a and
Dubautia as sectionsofthegenus
Dzthoulia(Carr1990).However.Harold
St.John,believing that the separation
shouldbemaintained,transferredthe
speciesinto B.aiJiIardia (St.John1981a),
acoursefew botanistsfollow. The
currenttaxonomictreatment(CarT1890)
recognizesonly thegenusDubautki,

Dubautiaherbstobatae.amemberof
the asterfamily [Asteraceaa).is asmall.

spreadingshrubto 20 in. (50cia) tall.
The shiny, leatheryleavesare
cppositeiyarranged.narrowlyelliptic in
outline,and0.8 to 2.2 in. (2 to 5.5 cm)
long y 0.1 to 0.4 in. (3 toll mm) wide.
They usuallyhaveonemain vein and
smoothor nearlysmoothinargins.There
are3 to 15 headsin aninfiorescence,
eachcomposedof 4-to30 yellowish-
orange,tubular fku’eta, 0.1 to 0.2 in. (3 to
~ mm) long, The fruit is comprisedala
seedwith a dry, unopeningfruit wall (an
athena)coveredwith silky grayhair.
Only 2speciesof thegenuson O~hu
havetheouterbractsof theflower
headsfused,fanningacupsurrounding
theflorets,of those2 species,D.
hethstjbalaehas1 largevein showing
in -each leaf,and theotherspecie8has5
toll veins(Carr1985,19903.

Dubcwtiaherbstobataeis known to be
extantin thenorthernWaianae
Mountains,onOhik.ilolo and
Kamaileunuridgeson Stateandprivate
land {1-I1-IP 1990j1 to 199016).~Noother
locationsareknownfor this recently
discoveredspecies(Cars1979,1962).
The B knownpopulations, whichextend
over adistanceof about 3 by 0.5 ml (5
by 0.8 kin), containlessthan 100
individuals (IiHP 199017).Dubaut/a
herbesabatcetypically growson rock
outcropson north-facingridgesin dry
shrublandat anelevationuf 1,900to
3,000ft (580 to 910 in) (Cart1962,1990;
IfliP 199011,199016,1900i7).Associated
speciesinclude ‘ohi’a andEragrostis
variabilis (kawelu). The major threats to
Dubaut/a herbstobataeare habitat
degradationby feralgoatsand pigs,
competitionfrom alienplant species
(Christmasberry,lcoahaole. and
molassesgrass),fIre, visitation and
possibletramplingby humans,andthe
small number of individuals.

Gouaniameyenhiwascollectedby
FranzJulius Ferdinand Moyer in 1831
and named Gouanioint~gri~o/Ja(Meyen
1334), a namepreviouslyusedby Jean
ilaptisteLainarck in 1789 for another
plant (St.John1969).ErnestoTheoph
Steudel(1840)renamed the plant
Gouantarneyenii, thespeciesepithet
honoring Meyen.GerhardWalpers
(1043),realizingthatMeyenhaderredin
the useof thespecificepithet
iutegri’fclia, bat unaware of Steudel’s
publication,namedthe taxon Goarcaia
orbicularis. thespellingof thegenus
namebeingaprinter’serror.St.John
laterdescribedtwo additional species,
Gotten/aoliveri (St. John19e9)and
Gouerda,gcgnei(St.John19”3), which
are currently consideredsynonymsof
Gotten/cmeysnhl(Wagnereta!. 1990).

GouanicmeyeniLamemberof the
buckthorn family fRbamnaceae),is a
shrubup to 7 ft (2.2 in) tall.Leaves-are

papery in texture, emoothon theupper
surface,endwith no teethon the
margins.Theleavesan~oval or broader
in outline and 1.2 to 2.8 in. (3 to 7cm)
long by 0.8 to 1.8 in. (1.6 to 4.5 cm)wide.
Flowers.arepossiblyfunctionally
unisexual,with male flowersand female
flowers-on thesameplant.Theyare
arranged-in clustersoriginating in the
leafexile. Sepalsare 0.06to 0.1 in. (1.5 to
3 mm) long andwhite; petalsare0.05to
0.07in. (1.2 to 1.8 mm) long and also
white.The2- or3-wingedfruit are0.4 to
0.8 in. (9 to 16 mm) long. &~e-iaare
brownand0.2 to 0.3 in. f5 to 7mm) long.
Thisspeciesis distinguishedfrom the
two otht’rHawaiianspeciesof Gouania
by its la:k of tendrils on theflowering
branches,the absenceof teethon the
leaves,and thelackor small amount of
hair on thefruit (Wagner eta!. 1990).

Historically,Got’an/anieyeniiwas
known from central arid southernareas
of theWaianaeMountains, from
KamaileunuRidge to Honouliuli (HHP
1990j1,1990j3;Wagneret al. 1990).This
speciesnowfound onKamaiieunu Ridge
andMakaha-WaianaeKai Ridgeon
State land (1-IHP 1990)1,199Gj2, 1990j4,
1990)5).The 4 knownpopulations,which
aredistributedoveraboutaI squareml
(2.6 squarekin) area, contain an
estimated75 individuals (Hill’ 1990j1.
1990j2,199Clj4, 1990jE).Gotten/amayenli
typicallygrowsonrocky ledges,cliff
faces,andridgetopsin dry shrublandat
an elevationof 1,900to 2,700ft (580 to
820 in) (HHP1990j1,1990j8 Wagneret
at. 1990).AssociatedspeciesInclude
‘a~ali’i.Lame,Lye/rnachiahiulebraizdli
(koiokolo kuuhiwi), andSenna
,
1~

i”udichandii(kolomona)(1IHP 1990j1.
~900j2,1990j5 HPCC1990dJ.Themajor
threatsto Gouaniameyeniiare
competitionfromalienplant species
(Christmasberry,molassesgrass,and
strawberryguava),fire, endthesmall
numberof extantpopulations.

FrancisRaymondFosberg(194.3)
publishedHedyotisdegeneribasedon a
specimencollectedby Otto Degeaer,
andnamedit in his honor.Two varieties
wererecognized,thetypical var.
d~generiarid onewith narrowerleaves
(resemblingleavesof Coprosina),van.
coprosxnifo/;a(Fosbeng1943).Hiliebrand
(1888)hadinclu&td var.coprvemifoiia
asaquestionablevarietyofKadua
fe/theawhen he published that name,
noting that it might beadistinctspecies
Todaybothvarietiesarerecognized
(Wagner-etci. 1990).

Hedyotisde,generi~a memberofthe
coffeefamily (Rubiaceae),is aprostrate
shrubwith 4-sidedstemsandpeeling,
carkyhart.Leavesarequite variable
and rangefrom longandthin to heart-
shaped,from 0.4 to 1,2 in. (1 to 3 cm)In
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lengthandCi to 0.8 in. (0.3 to 2 cm)in
width, Flowers arearrangedin groupsof
1 to 10 in. clustersat the endsof the
sterns.Sepalsarefusedinto atubeand
flare into 4or 5 leaflike lobesup to 0.3
in. (8 mm) long. Petalsarefusedinto a
trumpet-shapedtube0.2 to 0.3 in. (6 to 7
mm) long with 4 or 5 lobesupto 0.2 in. (4
mm) long. Capsulesarenearly globe-
shapedand about0.2 in. (4 to 5 mm) in
diameter.Seedsareangledandalmost
black This speciescanbedistinguished
Iron. othersin thegenuson Oehuby its
low-growinghabit the peelingcorky
layersanolderstems,andtheshort,
crowded,leafyshootsgrowingin the
leaf axils (Wagneret ci. 19901.

Historically, Hedyotisdegeneriwas
known fromMt. Xeala in thenorthern
WaianaeMountains(Wageretci. 1990).
This speciesremainsonly on
KamaileunuRidgeon State-ownedland
(H}IP 1990k)).Theonly known
populationcontainsaboutsix
individuals (DerralHerbet,Botanist,
U.S. FishandWildlife Service,
Honolulu. pens.comm.,1990).Hedyotth
degeneri typically growsin diverse
mesicforestat anelevationof2.700ft
(820m) [HHP1990k1).Assozuated
speciesinclude ‘ohi’a andHer!yet/s
term/na/is(manono)(D. Harbor.pens.
comm.,1990).Themajorthreatsto
Hedyotisdegeneriarehabitat
destructionby feralpigs, competition
from alienplant species
(Chzistmasberry,molassesgrass.and
strawberryguava),andthesmall
numberof extantindividuals.

Thefirst specimenofHedyotis
parvulawascollectedby Heinrich
Wawra~Gray11859)laternamedthe
plant Kaduapo.rvuia,thespecificepithet
referringto its smallsize. In 1943.
Fosbergtransferredthespeciesto the
genusHedyvtis.lie alsonameda form.
f. resell/a, whichis no longerrecognized
(Wagneretci. 1990).

Hedyotisparvala,a memberof the
ccfieefamily, is a small,many-branched
shrub,eitherupright orsprawling,with
stemsusuallynomore than1 ft (30cm)
in length.Leavesareleatheryin texture.
overlapping,0.4 to 1.8 in (1 to 4 cm)long
by 0.3 to 0.9 in (7to 23 mar)wide,and
areuniformin sizealongthestem.
Flowersaregroupedin smallclusters,
andwhencombinedwith clusterson
adjacentstems,give the appearanceof a
largeinflorescence.Sepalsarefused
into a tube and flareinto 4 or 5 lobes
0.04 to 0.16in (1 to 4 mm) long by 0.04 to
0.08 (1 to 2 mm) wide, oftenwith
differentsizeson the sameplant. The
lobesenlargeup to 0.2 in (5.5 mm) long
as the fruit matures.Thewhitepetals
are fused into a funnel-shapedtube 0.3
to 0.4 in (8 to 11 mm) long with 4 or 5

purplishpink-tippedlobes,eachabout
0.2 in ~5to 6 rIm) long. The capsuleis
almostglobe-shapedandabout0.2 in (4
mm) in diameter.Sced~areangledand
brown. Its closelyspacedoverlapping
leaveswhichareuniformin sizealong
thestemseparatethis speciesfrom
other membersof the genuson Oahu
(Degener1938a,Wagneret ci. 1990).

Historically, HedyolJspcirvuiawas
known from the centralandsouthern
Waianae Mountains, fxcim Makaleha
Valley to NanakuliValley (Wagneret
aL 1990).This specieswas foundon
MakalehaRidgein 1988andon Makua-
KeaauRidge in 1976,both on State-
ownedland(HHP19301.1,1990L2).
Hedyotispart-ulahas riot beenseenfor
severalyears(JohnObata,Assistantto
Plant Collector. 1-IPCC. pers.comm.,
1990).However, becausethis species
inhabitsinaccessiblecliffs, thechances
thatit is still extantareverygood(D.
Herbet,pens.comm., 1990).h’edyotis
parvule is includedhereto extendto it
theprotection of the Act if andwhenit
is rediscovered.Hedyotisparvzzia
typically growson andat the baseof
cliff faces,rockoutcrops,andledgesin
dry habitatat anelevationof 2,350to
2,730ft (720 to 630 in) (HHP1990L1,
1990L2; Wagneretci. 1990).Associated
speciesinclude ‘a’ali’i. Canthium
odoratum (ahahe’e), andPiectranthus
parviflorus (‘ala’ala wai nui) (HHP
1990L1).The major threatsto Hedyoti.s
parvulaarehabitat degradationby feral
goats,couipetitonfrom alien plant
species(Christinasberryandmolasses
grass),andthesmallpopulationsize.

Hillebrand (1688)described
J-fesperc’rnanniacrbuscuiabasedon a
specimencollectedby E,Bishop on
Maui, the specificepithetreferringto the
smaller stature of theplant as compared
to the previouslydescribedspeciesof
thegenus,FL arborescens.At the same
time. 1-{Illebrand alsodescribedH.
erborescensvar. oahuensis.ataller tree
from Oahu,which waslater raised to
epedficstatus,H. ochuen.cis,by
Degener(5938b).SherwinCariquist
(1957)examinedfreshmaterialof both
the Maw and Oahu plants and decideda
new combination,H arbusculasep.
ochuensis,was in orderfor Oahuplants.
ascomparedto thoseon Maui, whichhe
called sep.arbuscula.However,
examinationof additionalspecimens
showedthat therewereno valid
differencesbetweenthe taxa(Wagneret
al. 1990). St.JohnlaterpublishedH.
arbusccia‘~rar.pearsallii (1978)andH.
mattiensis(1983), neitherof whichis
now recognizedas avalid texan
(Wagnereta!. 1990).

HesperomanniaarbuscuJa,amember
of the asterfamily (Asteraceac),is a

small shrubbytree,7 to ii ft (2 to 3.3 in)

tall. Leavesareelliptic. generally4 to 7
in (10to 18 cm)longand2.2 to 4.5 in (5.5
to 11.5cm) wide, althoughyoungleaves
cansometimesbelarger.Flowerheads
areerectarid arrangedin cius~ersof four
or five heads.Each head comprises
manyyellow to yellowish-brownflorets,
with atubeof fused petals0.9 to 1.2 in
(2.5 to 3 cm) long and a threadlikestyle
extendingbeyond them. The frail is a0.3
to 0.4 in (3.8to 1 cm)king achene.
crowned by a ring of bristlesnearly the
samelength as thepetals.This species
canbedistinguishedfromother
membersof the genusby theerect
flower headsandthe leaves,usually
hairy Leneath,whi.h areoneto two
times as long aswide (Degener1932Z1.
Wagner et a!. 1990).

Ilistoricahjy,Hespezvmarznio
arbusculawasknown from the central
andsouthemWaianeeMountains,from
Makalehato PuuKanehoa.andfrom
WestMaui [HHP 1990rn1,1990m2,
1990m4,1990m6.1990ni7).This speciesis
currentlyknown to be extanton the
Makaha-WaianaeKai Ridgeon Dahu
and in lao Valley on WestMaui, both on
Stateland (HHP 1990m3,1990m5,
1990in7).The2 knownpopulationson
Oahu are about 0.6 ml (1 kin) apart and
including the third populationfrom West
Maui, this speciesnumbersabout50
individuals (1-IHP1990m3,1990m5.
1990m7;HPCCl990e~J. Lau, pars.
comni..1990).Hespemnianniaarbzrscuia
typicallygrowson slopesandridgesin
mesic to wetforestdominatedby koa
and ‘ohi’a at an elevationof 1.Z)0 to
3,000ft (350to 900m) (Wagnerela!.
1990).Associatedspeciesinclude
ko’oko’oiau, alyxiaal/v/form/s(maile).
and Psychatria(kopiko) [Fill? 199(~u2.
1990m5).Themajor threatsto
Hesporonianniaarbusczzlaarehabitat
degradationby feralpigs, competiton
from alienplant species(blackberry,
Christmasberry,Koster’scurse,and
strawl)erryguava),trampling or
collectionby humans,andthesmall
number ofpopulations.

The earliestcollectionof Lipochueta
labatovar. leptophyllawasmadeby
Forbes in 1915,from which Degenerand
Sherif[Sherif1933)describedthetaxon,
giving it avarietalnamethatrefersto its
slenderleaves.

Lipochaetalobata var. Jeptophyia,a
memberof theasterfamily
(Asteraceae},is a lew andsomewhat
woodyperennialherb with archedor
nearly prostratestemswhich may be up
to 59 in (150cml long. Leavesofthis
variety arelance-shapedand closely
spacedalongthe stem.Flowerheads
grow singly or in clustersof 2 or 3, each
consistingof bracts (the involucre)



39670 Federal Register I Vol. 55, No. 189 I Friday, September 28, 1990 1 ProposedRules

usually02to 0.3 in (5 to8mm)long
beneath8 to 15 yellowray florets which
surround20 to 65 yellowdisk florets.
Fruits are acheneswhich measure0.1 in
(2.5 to 2.7mm) longby 0.04to 0.06in (1.0
to 1.5 mm)wide.Theyhave small wings
about0.2 in (0.4to 0.5 rum)long. This
speciesis the only oneof its genuson
Oahuwith four-parteddisk florets
exceptfor a very rare coastalplant. This
varietyhasnarrower leavesspaced
more closelyalongthe stemthan those
cfL. lobato var. lobata, the only ether
variety of this species(Degenerand
Degener1957,Gardner1979, Wagnerat
a!. 1990).

Historically,Liaochaetalobata var.
leptophylkiwasknown from the
southernWaianaeMountains,from
Kolekole P588to Lualualci (Wagnerat
a!. 1990).This taxonremainson
Lualunlei-NanakuliRidgeandat
Kolekole Passon Federaland Stateland
(HELP1990n1,1990n3).The2 known
populations,whichare about 4.2 mi (8.7
kin) apart,contain about 25 to 50
individuals (HHP1990n1.1890n3,
1990n5).L/pochaetcIobc’tavar.
leptophyilatypically growsin dry
shrublandat anelevationcf 1,500to
2,500ft (490 to 760in) (1-IMP1990n1.
1990n2,1990n4).Associatedspecie;
include ‘a’ali’i, ‘ala’ala’ wai nil, koa
haole, andko’oko’olaa (l-!HP 1990n1).
The major threatsto Lipochaetathbcta
vat. leptophyllaare compatitionfrom
alienplant species(Christmaeberiy,koa
haole,andmolassesgrass),fire, and the
smallnumberof extantin±viduals.

Gray(1801)describedLipochaeta
tenuifoliafrom specimenscollected
duringtheU.S.Exploring Expeditionin
1840.Thespeciesepithotrefersto the
narrow leafictsof the three-parted,
paimatelycompoundleaves.

LipochactatenuifoL~a.a member of
theasterfamily (Asteraceae),is a low
growing, somewhatwoodyperennial
herbwith short,more or lesserect
branches.The branches are 10 ft (3 in)

long or longer and root along the lower
surface.The oppositelyarrangedleaves
aredividedinto three lobesso deeply
that theyappearto be sixleaves;each
lobe is divided to themidrib into fine
segments.Flowerhead8aresingle or in
clustersof two. The involucralbracts
are0.2 to 0.3 in (5 to 7.5mm)long. Ray
florets, on the outerportionof theflower
head.areyellow,number8 to 10per
head,andmeasure0.3 to0.5 in (8 to 11.5
mm) long. Disk florets, in thecenterof
the flower head,arealsoyellow,
number20 to 30 perhead,are5-parted,
andmeasureabout0.1 in (2.7 to 3 mm)
long. Thefruits arebumpyacheneswith
tiny wings,andmeasure0.07to 0.09 in
(1.8 to 2.4 mm) long by 0.04to 0.06in (1.1

to 1.5 mm)wide.Its five-parteddisk
florets andits deeplycut, staildess
leavesseparate this speciesfrom other
membersof thegenus.(Degenerand
Greenwall 1959b,Gardner 1979,Wagner
et ci. 1990).

Lipochaetateziuifo]ia occursin the
northernhalfof theWalanae
Mountains,from KaluakauilaGulchto
Kamaileunu Ridge andeastto Mt. Kaala
on State-ownedland [HHP 199001to
1990o7).It has not beenfound anywhere
else(HELP 1990c8).The 7 known
populations,whichextendovera
distanceof about 6by 5 ml (10by 8km),
contain an estimated403 to 600
individuals (1 IH.P 199001to 199008;
HPCC1990f).Lipochaetatenth,folia
typically grows on ridgetopsand bluffs
in openareasandprotectedpocketsof
diversemesicforest dominatedby
Christmasberryand‘ohl’a at an
elevationof 1,200to 3,000ft (370 to 900
in) (HI 11’ 1990o1,zggooato 1990o7;
Wagneret a!. 1903).Associatedspecies
include ko’oko’oiau, molassesgrass.and
Ageratinariparia (Hamakuapamakani).
(HI-IP 199001.199002,1990o4 to 199006;
J-LPCCio9of). The major threats to
Lipochaetatenw’folia are habitat
degradationby feral goats and pigs,
competitionfor ugh: andspacefrom
alienplant species(Christinasberry,ken
heole,molassesgrass,andstrawberry
guava),and fire.

Lobelianllhauensiswas describedby
St. Johnin 1631, basedon a specimenhe
had collected on the island of Niihau [St.
John 1931). Thomas C. Lammers(1990),
in his revisionof theganus,believedL.
nii’hauensis to be coc3pecificwith a
Kauai plant previously published by
AmosArthur Huller andnamedL.
tortjcsa (Heller 1607). WhenLammers
combinedthetaxa hewasrequiredto
usethenameNi!hauensis.Although
tortuosa is an older name, it had been
given to another memberof thegenus by
Carl ErnstKuntze 8iX yearsprior to
HeIIer~spublication. Otherpublished
nameswhich refer to this taxon are: L.
nühauensjsvar.forbesli (St. John1939),
L. niihauensisvar. nieridiana (St. John
1939], L. tortuosaf. glabrata (Skottsberg
1938),L, tortuosavar. haupuensis(St.
John1587b),andL. tortuosa var.
intermedja(St. John1939).In 1965, Otto
andIsa Degenerproposeda newgenus
to honorF.E. Wimmer.a distinguished
student of the lobelia family. They later
transferred19 taxato the newgenus
(Degenerand Degener1965).This genus
hasnot beenacceptedby anyother
botanical authority. Thesynonyms
resulting from this transier whichcanbe
appliedto L. niihauensisNecwimrnera
niihauensisand N. tortuosa(Degener
andDegener1965),asWell a8N.

inter’nedia,N meridians,N.
niihauensisvar. forbes/i,and N -

tortuosavar.glabrata (Degenersad
Degener1974).

Lobelianiihauensis,amemberof the
belIflower family (Campanulaceae),is a
low, branchedshrub.Eachbranchends
in a rosetteof leaves,which are 2.8 to
5.9 in (7 to 15 cm) longand0.3 to 0.7 in
(0.7to 1.8cm) wide.Magentaflower;
are clusteredat the endsof branches
andproducedanegg-shapedcapsule0.2
to 0.3 in (6108mm) long with many
small brownish seeds.This speciesis
distinguishedfrom othersin thegenus
by its leaveslackingosnearlylacking
leafstalks,themagenta-coloredflowers,
thewIdth of the leaf,and lengthof the
flower (Lainmers 1990,Rock1919).

historically, Lobelianiihauensiswas
known from theWaianaeMountainsof
Oahu,from Uluhulu Gulch to Nanakuli
Valley; from westernKauai, from
Limahuli Valley to nearthe Hanapepe
Riveraswell asin the ea8tat Nounou
Mountain;andfrom the island of Nithau
[HHP 1990p1,1990p7,1990p10,1990p12,
1990p13,1990pl9).It is nowknown to be
extant only onKauai and Oahu.On
Oahu, this speciesremains on
KamaileunuRidge,Makaha-Waianae
Kai Ridge,Makua-Keaau Ridge. and in
Nanakuli Valley, onStateand private
land ~HHP1990p2to 199Op8).On Kauai,
this speciesis foundin WaimeaCanyon,
onPolihale Ridge, and along theNa Peli
Coast, on Stateand privateland (HHP
1990p9,1990p11,1990p14to 1990p22).
The19 knownpopulations. which
extend over a distanceof about10 by 5
ini(lsby8kni)onOahuandlOby8mi
(18by 13 kin) on Kauai. contain an
estimated400to 1~300individuals (HI-!P
1990p2to 1990p9.1990p11t,1990p14to
1990p22;J.Lan, pere. comm.,1990;Tm
Flynn. Botanist,NationalTropical
Botanical Garden, Lawal, Kecaf, pers.
GamIn., 1990;StevenPenman,Plant
Collector,HPCC,Lawal, Kauai, pens.
comm., 1990).Lcbe!kiniihauenris
typicallygrewson exposedmanic to d’~y
cliffs at anelevationof 410to 2,720ft
(125 to 83Cm)(HHP1990p14,Lanirners
1990).Asscciatedspeciesincludedaisy
fleabane,kawelu, nche,and Artemisia
(‘ahinahina)(HELP 1990p3,1990p18,
1990p22).On Oahu, the major threats to
Lobelianhihauens!saretramplingby
feralpigs,habitatdegradationand
predationby feralgoats.fire.
competition from alien plant species
(Christn-iasberry,koa haole,and
molassesgrass),and trampling by
humanson or along trails. On Kauai, the
major threats arehabitat degradation
and predation by goats and compeihhi.~n
from alienplant species.
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On the basisof a1912 adllectionby
Forbes.Richard S. Cowan(1949)
describedNeraudiaangzilata.choosing
the specificepithet in referenceto the
angled character of the mature calyxof
the femaleflower. He andDeeener
(Cowan1~49jdescribedvar. den~cta.
which is closelysympstnicwith the
nominativevarietybut is currently
recognizedasadistinct taxon(Wagner
et a!. 1990).

Neraudiaarz.gulata, amemberof the
nettlefamily (Urticaceae),is anerect
shrubto 10 ft (3 in) tall. Leavesarethin
andelliptic to oval in outline.Theyare
2.8 to 5.9 in (7 to 15 cm)long and1.2 to
2.2 in (3 to ~.5cm) wide. The upper leaf
surfacehasa few silky hairs,and the
lower surfaceis moderatelyhairy.
Flowersaremaleorfemaleandgrow on
differentplants.Thefemaleflowers
produceadry.walled fruit whichis
surroundedb~fleshy, fusedsepals.This
speciesis dL5ting-Jishedfrom other
speciesin its genusby the
conspicuouslyangled,ridged, fleshy
cal~’xin thefemaleflower (Degenerand
Greenweil1950c.l95od~Wagnereta!.
1990).

Historically,Nerauthaangulata was
knownfrom almosttheentirelengthof
theWaianaeMountains,from
KalaakauilaGulchnearlyto Puu
Manewahixa(Hi-I?1990q1,1990q3,
1990q5;WagnerercL 1990).This species
remainsin Kahanahaiki-MakuaRidge,
Kaluakaujia Gulch. Makaha-Wajanac
Kai Ridge,Pun Kanehoa.andPun
Kumakaill (HI-il’ 1990q1,1990q2.1990q6
to 1990q8)on Federal.State,andprivate
land(HHPl990g1.1990q2..1990q8 to
1990q8).The 5 knownpopulations,
whichextendovera distanceof about
11 by I ml (18by 1.8 kin), areestimated
to containfewerthan15 individuals
(1-IHP1990q1,l990q2.1990q4.1990q6to
1990q8.1990q10).Neraudia£zngulata
typicallygrowson slopes,ledges,or
gulchesin diversemesicforest
dominatedby laina,at anelevatiostof
1,200to 2,700ft (370to 820ni) (HNP
1990q1,1990q8to IY9OçIO; Wagnereta].
1990).Associatedspeciesincludeaulu.
Christmasberry,andNestegiz
sondwicensis(olopua)(HHP1990q3.
1990q6to 1990q9).The major threatsto
Neraudiaangulata arehabitat
degradationby feral goatsandpigs.
competition from alienplant species
(Christmasberry.molasse,grass,and
strawberryguava),fire, andthesmall
numberof extantindividuals.

Hillebrend(1888)discovered
Nototrichh.wihurniieandnamedthe
genusfor its ‘~remarkab1e(Lathi, nato)
hairs (Greek.tncho),” that is. its
e.’tremehairiness.Thespeciesepithet
referstotheplant’s low—growing habit.

Thespeciesfor a time wastransferred
to thegenusPriotrichum (Drakedel
Castillo 1892] Sherif(1950)recognized
threevarietiesof this speciesbasedon
leafshapeandsize:var.humile,var.
parvifoilam,andvar. subrharnboideum.
Thesevarietieswerenotacceptedin the
mostrecenttreatmentof the genus
(Wagnereta!. 1990).

Notorichiurnhwriile, a memberof the
amaranthfamily (Aziaranthaceae),is an
upright to trailing shrubwith branched
stemsto 5 ft (1_5 m) long. Stemsand
young leavesarecoveredwith short
hairo.Leavesareoppositelyarranged,
oval to oblong in outline, 1.2 to 3.5 in (3
to 9cm) long, and0.8 to 2.0 in (2 to 5 axe)
wide. Stalklessflowersarearrangedin a
spike1.2 to 5.5 in (3 to 14 cm) long and
areat theendsof thestem.Membranous
bracts grow beloweachflower. Two of
the bract, andthesepalsfall off with the
maturefruit whichis 0.08in (2mm) long.
This speciesis distinguishedfrom the
only otherspeciesin thegenusby its
inflorescence,aslenderspike02 in (4
mm) in diameter,or less,whichis
coveredwith shorthair (Degenerand
Greenwell1952a.1956a;Sherif1951a;
Wagnereta!. 1990).

Historically.Notc’tricbiumhumuswas
knownfrom theentirelengthof the
WaianaeMountains,from nearKaena
Point to NanaküliValley, andfrom
Lualaih,aHills on EastMaui (HHP
1990r3,199(k’6. 1991)9,Wagnerci a!.
1990).Thisspeaesis extantanOahuin
KahanahaikiValley. Kealia.Makaha-
Waianae4iai Ridge,MakuaValley.
NanakuliValley, PaholeGulch,and
Waianae Kai cm Stateand privateland
(HHP1991k’l, 1B91)2,1991)4.1990r5,
1990r7to 1991)12).It is alsoextantin
Maui’s LualailuaHills on Stateland
(HHP1990r3).Ten ofthe ii known
populationsextendoveradistanceof
about 13 by 2 ml (22by 3 kin) in the
WaianaeMountains,and, togetherwith
the Maui population,totalanestimated
1,500to 3,000individuals (HELP1991)1to
1990r5,1990r7to 199()12 J. Lan, pers.
comm.1990).NotoU7’chiwnhrurzile
typically growsatanelevationof 200 to
2,300ft (60to 700m), on cliff faces.
gulches,or steepslopesin remnantsof
opendry forestsoftendominatedby
auluor lame(HELP199Cr?.,1991)5.1990r7
to 1990r~,i99~’ii.i99s’iz Wagnerera!.
1990).Associatedspeciesinclude
Chnistmasber-ry,kukui, andolopua[HELP
1990r1.1991)2,,1991)7to 1991k9,199Cr1L
1990r13).OnbothOahnandEastMaw,
the major threatsto Nototric,hiwn
humile arehabitatdegradationby feral
goats,pigs,andcattle;competitionfrom
alienplant species(Christmaaberry.koa
haole,molassesgrass,andstrawberry
guava);andfire.

Soonafter erectingthegenus
Phyliostegia,GeorgeBentham(1831)
describedPhyiostegiamo/is in
referenceto its soft pubescence.Other
publh~hednamesreferringto this texan
areP.parvif/om var. mo/is(Gray1881),
P. haliakalae(Wawra1872),P.
honoluieizsis(Wawra1872). andP.
parvifiora var. honolulensis(Sherif
1934c).Sherif’sconceptofP. mo/Jigwas
broaderthanthatacceptedin the most
recent treatmentof thegenus(Wagner
et a]. 1990), andmanyvarietieshe
describedarenowreferredto other
species:var. skottsbergii(Sherif1939).
var. fagerlindi’ (Sherif1949),andvar.
hochreutineri(Sherif1953)arenow
includedin P. electra(Forbes1918);var.
glabrescens(Slim-if 1952)in P.
stachyoldes(Gray1881);var.micrantha
(Sherif 1934a)in P. imminuta(St.John
1976): andvar. lydgatel(Sherif1934a)in
P. parvifloro (Bentharn1831).Fosberg
(1942)describedP mo/li, varre.sinosa
basedon aspecimenofP. electra.Most
recently,St John(1987a)published
manyspecies,varieties,and
combinationsinPhyllostegia.however,
most botanistsdo not recognizethis
treatment~~iagnereta]. 1990).

Phyllostegiamo//is,a memberof the
mint family [Lamiaceae),growsasa
nearly erect,denselyhairy.
nonaromatic, perennialherb.Leavesare
oval in outline with roundedteethand
usuallyare3.9 to 9.4 in (10to 24cm) long
and 1.3 to 2.8 in (3.3 to 7cm)wide.
Flowers,usually in groupsof 8. are
spacedalongastem3.1 to 8,7in (8to 17
cm) longthereare2 shorter flowering
stemsdirectlybelowthemainstem.The
flowershavefusedsepsiswhichare0.1
to 0.2 in (3 to 4mm) longandwhite
petals0 0.5 in (8.5 to 12mm) long
fusedinto a tubeandflaring into a
smaller upper anda largerlower lip.
Fruitsarefleshy,darkgreento black
nutletsabout0.1 in (2 to 3 mm) long. A
suiteof technicalcharactersconcerning
the kind andamountof hair, thenumber
of flowersin a cluster,anddetailso.f the
various plant partsseparatethisspecies
from othermembersof thegenus
(Degener1935, Sherff1935b,Wagneret
a]. 1990).

Historically.Phyllostegiamo/i..was
knownfrom thecentralandsouthern
WaianaeMountains,from Mt Kaalato
Hononliuli, andfromMakiki in the
KoolanMountainsof Oahu(HELP 199053
to 1990s5.WagnerCt a!. 1990).It also
wasknown fromMolokal andEastMaui
(l-IHP 1990a6.1990s7;Wagnerci ml
1990).This speciesremainsonly In
KalusaGulchandon PuuKauain the
Wai.anaeMountainson Federaland
privateland(HELP1990s1,J. Len. pen.
comm.,1990).The2 knownpopulations,
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which are 1.3 mi (2 kin) apart, are
estimatedto contain lessthan 50
individuals (HELP 1990s1;J. Lau, pers.
comm., 1990).Phy/lostegiamo/is
typically growson steepslopesand in
gulchesin diversemesicto wetforestat
an elevaLonof 1,500to 2,800ft (450 to
800 in) (Wagnereta!1990).Associated
plants include ferns, kopiko, Pisonia
(papala kepau),andRubus(raspberry)
tIll-IP 1990s1,1990s2,1990a5).The major
thr~atato Phyiostegiamo/isare
competitionfrom the alien plant species.
Chr~stmasberry,andthe small number
of extantpopulations.

Saniculaman versawas discovered
by KennethM. Nagata In 1981,wholater
describedthespeciesin a publication
with SamuelM. Con,Ill (Nagataand
Gon 1987).Thespecificepithetrefersto
theplant’shabitatwhichis on a ridge
overlookingthesea.

Sanicula mar/versa,a memberof the
parsleyfamily (Aplaceae),is anupright
herb, 16 to 28 in (40to 70cm)tall which
prodw’esasinglebranchedstem from a
sturdytase(caudex)growingjust
beneaththe surfaceof the soil.There
arc manyheart-to kidney-shaped,
leathery,3-to 5-lobedleaves,5 to gin
(13 to 23 cm) wide, growingfrom the
baseoftheplant.Leavesonthe stem
becomesmallerand more deeplylobed
the closerthey areto the tip of the stem.
Flowers arearranged~n1 to 4 more or
lecsflat-topped clusters; eachcluster
comprises10 to 20 flowersandis
locatedat the end of the stemor in the
leaf axils. Eachflower clusterhas 8to 12
brectsbeneathIt and comprisesboth
male and hermaphroditicflowers. There
are5 nearlycircular, fused,toothed,
yellowpetals,each0.04in (1 mm) wide.
Thecgg-shanpedfruit is about0.2 in (4
to 6mm) long by about 0.1 in [3 to 4 rain)
wide, coveredwith hookedpnickles,and
sepnratesInto 2single-seededparts.The
larger sizeof theplant and basalleaves,
the colorof theflower petals, and the
hooked prickleson thefruit separate
this speciesfrom othersof the genusIn
I lawaii (ConstanceandAifolter 1990.
NegataandGon 1987).

Historically,San/cu/amar/versawas
known from the centralWaianae
Mountains,from Makau-Keaau Ridgeto
1’alnaa-LualualeiSummitRidge(HELP
1090t1to 1990t3).This speciesIsnow
extant only at Makau-Keeau Ridgeon
State-ownedland(HELP 1990t1,1990t3).
The 2 knownpopulations, whichare
about 0.4ml (0.6km) apart, contain
fewerthan100 individuals (HELP 1990t1,
1990t3;J, Lau, pers,comm., 1990).
San/cu/amar/versatypically grows on
well-drained, dry slopesat an elevation
of 2,500to 2,800ft (750 to 850m) (HELP
1990t4,Wagner eta!. 1990).Associated

speciesinclude Hamakua pamakani,
kawelu,and‘ohi’a (HELP1990t1,1990t4;
HPCC1990g).The major threatsto
San/cu/amar/versaare habitat
degradationby feral goats.fire,
competition from alienplant species
(Chnistmasberryand molassesgrass),
trampling by humanson or near trails,
and the smallnumber of populations.

In 1873Wawra describedSchiedea
kaa!aebasedupona specimenhe had
collectedthree yearsearlier. The
specificepithet refers to the
geographicalrange of the plant, which is
on the slopesof Mt. Kaala on Oahu.
Sherif (1943) later recognized an
additional variety, var.acutifolia,based
upon a minor difference in the lear. This
variety Is no longeraccepted(Wagneret
ci. 1990).

Schiedeakaa!ae,a member of the
pink family (Caryophyllaceae),hasa
shortwoodycaudexlessthan8 in (20
cm) long. The thick, si,wle-veinedleaves
arebunchedatthetopof thestem;they
are long andelliptic or broader toward
thetip andcanreachalengthof 9.4 in
(24 cm) and a width of 2.4 in (6cm).
Flowers are in an open,much branched
inflorescence(panicle)usually8 to 18 in
(20 to 40 cm) long. The flowers lack
petals, but have purplebractsand
sepals,which are 0.1 to 0.2 In (3 to 4 mm)
long. Stamensandnectarieseach
number5 and are about 0.2 in (4 to 5
mm) long. Capsulesareabout 0.2 in (4
mm) long, andseedsare dark grayish
brown and about 0.04in (1 mm) long.
This speciescanbe distinguishedfrom
othermembersof its genusby its very
shortstemsandits thick leaveswith one
conspicuousvein (Degener1938c,
Degenerand Degener1956,Sherif 1945,
Wegnereta]. 1990).

Historically, Sch/edeakaalaewas
known from the north-central and south-
central WaianaeMountains and the
northernKoolau Mountains of Oahu
(HELP 1990u2,1990u4,1990u5,1990u7).
This speciesremains at Huliwai,
Makaleha,Mokulela,PaholeGulch, and
Pun Hapapain the WaianaeMountains
and at Kaipapau and Punaluuin the
Koolau Mountains (HELP 1990u1to
t)90u7,Wagnereta!. 1990).The 5
knownpopulationsin the Waianae
Mountains,whichare distributed over a
distance of about 10 by 1 mi (16 by 1.8
km), and the 2 knownponulations in the
Koolau Mountains, which areabout 3 mi
(5km) apart, contain fewer than100
individuals (HELP 1990u1to 1990u7;J.
Lau, pets.comm., 1990).Schiedeakaaiae
typically growsonsteepslopesand
shadedsites in diverse mesicforest at
an elevationof 700 to 2,600ft (210 to 790
m) ~HHP1990u6,1090u7).Associated
speciesinclude kukui, Athyrium

sandwicensis,De/isseasubcordata,and
Pisonia umbellifera (papala kepan)
(HELP 1990u2to 1990u5,1990u7;HPCC
1990h).The major threats to Schiedea
~aa!aearehabitat degradation by feral
pigs and goats,competition from alien
plant species(Chnistmasberry. huehue
haole,Koster’s curse,molassesgrass,
and Myricafaya (firetree)), fire, and the
smallnumber of extant individuals.

StevenPenmanand John Obata
discoveredSileneperlmaniiin 1987.II
wasdescribedby Warren L Wagner,
DR.Herbst, and S.H. Sohmer (1989),
and namedIn honor of one of its
discoverers.

Sileneperlmanii, a member ofthe
pink family (Caryophyllaceae),Is a
perennialplant with stemsthat are
woody at the base.It usually Is much
branched from the baseandoften forms
clumps.Stemsare 12 to 20in (30 to 50
cm) long, andleavesare in theshapeof
narrowellipses2 to 4 in (5 to 10.5cm)
long and 0.3 to 0.6 in (7 to 16 mm)wide.
A few flowers are arrangedin clusters
at the endsof stems.Each flower has
fusedsepals0.9 to 1.2 in (22 to 30mm)
long with 5 lobe~andwhite, deeply
notchedpetals 0.3 to 0.4 in (8 to 10 mm)
long. Maturecapsuleshave not been
seen It is the only speciesof thegenus
on O0hu andcanbe distinguishedfrom
oth~rSilenespeciesby its white petals
and a calyxwhich is morethan 0.7 in (19
mm) longanddenselycoveredwith
sbort hairs(Wagnereta!. 1990).

Si/ensper/menu isaknownfrom the
southernWaianaeMountains,between
PalikeaandPohakeaPasson privately
ownedland(HELP 1990v1;Wagnereta!.
1990).No other localities are known for
this recently discoveredspecies(HELP
1990v2J.The 1 knownpopulation
contains10 to 20individuals (J. Lan,
pers. comm., 1990).Sileneper/menu
typically growson cliff facesin diverse
mesicforest at an elevationof 2,600ft
(790w) (Wagnereta!. 1990).Associated
speciesincludePiantagoprinceos
(laukahi kuahiwi) (HELP 1990v1).The
major threats to Sieneperimaniiare
competition from alien plant species
(Chrietmasberry, firetree,andmolasses
griss),and the small numberof extant
individuals.

Tetrano/op/urn filiforme was
collectedby Hillebrand in 1869and
iescribedby Sherff (1934b) In his
monograph of thegenus.Sherff named
thespeciesfi/iforme becauseof Its very
narrow leaves.In the samemonograph,
Sherff (1934b)described Tetramolop/um
polyphyl/umbasedupon a plant
collectedby Wawra in 1870during the
Austrian EastAsian Exploring
Expedition. In a recentrevision of the
genus,Timothy K. Lowrey (1988,1990)
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recognized7’. po!;phyilum asa variety
of 7’. fiiiforrne.

Tetramolopiumfiliforme. a member of
the aster family (Asteraceae),is a dwarf
shrubfrom 2 to 6 in (5 to 15 cm) tall with
complexlybranchedstems.Leavesare
muchlongerthan wide, from 0.4 to 0.8 in
(1 to 2 cm) long and 0.02to 0.05 in (0.4 to
1.2 mm) wide.Flower headsaresingle
orgrouped in clusters of 2 to 4, each
havinga bell-shapedInvolucre 0.2 in (4
to 5 mm) high and 0.3 to 0.4 in (7to 10
mm) In diameter. There are 35 to 52
whiteor pale lavenderpetals (ray
florets) in a singlecircle at the edgeof
the head,each0.1 to 0.2 in (3 to4 mm)
long. Thereare 18 to 30 maroon (rarely
yellow) disk floretsin the center of each
head. Theray florets are female,while
the disk florets function asmaleflowers.
Fruits are achenes,lessthan 0.1 in (3
mm) long andup to 0.04 in (1 mm) wide.
This speciesis distinguishedfrom the
other extant speciesonOahuby its
separatemale and female flowers both
on the sameplant, and its inflorescence
of one to four heads(Lowrey1988.
Sherff 1935a).

Historically, Tetrarnolopium fihforme
was known from the northern Waianae
Mountains, from Ohikilolo Ridge. Keaau
Valley, and Makaha Valley (HHP
1990w5to 1990w7,Lowrey 1990).This
speciesremainson in KeaauValley and
on Ohikilolo Ridgeon State land (1-]HP
1990w1to 1990w4,1990w7;Lowrey1990).
The 5 knownpopulations, which are
distributedovera distanceof about 1.4
by 0.5 ml (2.3by 0.8 kin), are estimated
to contain fewer than500 individuals
(HELP 1990w1to 1990w4,1990w8).
Tetramalopiumfiiforrne typically grows
on dry cliff facesand ridges at an
elevationof 1,100to 3,000ft (340 to 900
in) [HHP 1990w2,1990w7).Associated
speciesinclude ‘a’ali’i, Artemjsia
australis(‘ahinahina),and Schiedea
mann/i(HELP 1990w2,1990w4,1990w7).
The major threats to Tetramolopium
fiiformearehabitat degradation by
feral goats,competitionfrom alien plant
species(Christmasberry.koa haole,
molassesgrass,and Erigeron
karvinskianus(daisyfleabane)), fire.
and trampling or collectionby humans
on or near trails.

Tetramolopium lepidotum sap.
Jepidotumwasdescribedby Sherff
(1934b) in his monographof thegenus.
Other nameswhich havebeen applied
to this taxonareErigeron lepidotus
(Lesslng1831),E. pauciflorus(Hooker
andArnott 1830—1941),E. tennerrirnus
var. lep/dotue (Drake del Castillo 1888).
7’. chamisson/svar. luxurians
(Hillebrand1888),7’. lepidotum var.
Juxurans(Sherff1934b),and Vittadinia
chamissonis(Gray 1881).

Tetramolopiwnlepidoturnssp.
lepidotum,a member of the aster family
(Asteraceae),is an erectshrub4.7 to 14
in (12 to 36 cm) tall, branching nearthe
endsof the stems.Leavesof this taxon
are lance-shaped,wider at the leaftip,
and measure1.0 to 1.8 in (25to 45 mm)
long and 0.04to 0.3 in (1 to 7 mm) wide.
Flower headsare arrangedin groupsof
0 to 12. Theinvolucre is bell-shapedand
lessthan 0.2 in (4mm) high. Florets are
either femaleor bisexual, with both
occurringon the sameplant. There are
21 to 40 white to pinkish-lavender ray
florets0.04to 0.08in (1 to 2mm) long on
theperiphery of eachhead. In the center
of eachheadthere are 4 to 11 maroon to
pale salmondisk florets.The fruits are
achenes,0.06to 0.1 In (1.6 to 2.5 nun)
long and 0.02to 0.03 in (0.5 to 0.8 nun)
wide. This speciescanbe distinguished
from the other extant specieson Oahu
by its hermaphroditic disk flowers and
its inflorescenceof 8 to 12 heads
(Degener1937b;Lowrey1986,1990;
Sherff 1935a).

Historically, Tetramolopium
lepidotumasp. /epidotumwasknown
from nearly the entire length of the
WaianaeMountains, from Makua
Valley to KaaikukaeRidge,aswell as
from the island of Lanai (HELP 1990x1,
1990x3,1990x5;Lowrey 1990).This
taxonremains in the Waianae
Mountains on Manna Kapu andPun
Kaua onFederaland private land (HI-IP
1990x1 to 1990x3).The 3 known
populations, whichextend overa
distanceof about 2.5 ml (4km), are
estimatedto containfewer than100
individuals (HELP 1990x1to 1990x3,
1990x6).Tetrarno/opiumlepidotum asp.
lepidotum typicallygrowson grassy
ridgetops, slopes,or west-facingcliffs in
mesicforest at an elevationof 1,200to
3,100ft (370 to 940 m) (HHP 1990x2,
1990x4;Lowrey 1990).Associated
speciesinclude daisy fleabane,firetree.
ko’oko’olau, and ‘ohi’a (HELP 1990x1,
1990x2;HPCC1990i).The major threats
to Tetrarnolopium lepidotum sap.
lepidotumare competition from alien
plant species(Christmasberry, daisy
fleabane, firetree, and molassesgrass),
trampling or collection by humanson or
along trails, andthe small number of
populations.

UreraKaalae wasfirst collectedby
Chamissoin the early 1800s,and later
rediscoveredanddescribedby Wawra
(1874). The specific epithet refers to the
geographicalrange of the species.

Urerakaalae, a member of the~iettle
family (Urticaceae),Is a small tree or
shrub10 to 23 ft (3 to 7 in) tall. The sap
of the plant becomesgreenishblack
whenexposedto air. Leavesarepale
green,thin and membranous,heart-

shaped,4 to 11 in (10to 27 cm) long by 2
to 5 in (5to 13cm) wide, with 3 main
veinsand toothedmargins. Flowers are
either male or femaleand maygrow on
the sameor different plants. They are
arranged in three-branched
inflorescences.Sepalsof male flowers
are fusedinto rather globe-shaped
structures about0.06in (1.5mm) long.
Sepalsof femaleflowers arelessthan
0.04in (1 mm) long, and the inner pair
becomesslightly fleshy to enclosethe
achenealong about half of its 0.04in (1
mm) length (Degener1936. Wagnereta!.
1990).This speciescan be distinguished
from the otherHawaiianspeciesof the
genusby its heart-shapedleaves.

Historically, Urerakaaiae wasknown
from the central to southernwindward
Waianae Mountains, from WaianaeUka
to Kupehau Gulch (HELP 1990y3,1990y4;
Wagnereta). 1990).This speciesnow
occurs only in Ekahanui andKaluaa
gulcheson privately owned land (HELP
l990y1,1990y2,1990y8).The 3 known
populations, which are sparsely
distributed over a distanceof about 2 by
0.1 mi (3 by 0.2 kin), contain no more
than 19 individuals (HHP l990y6;HPCC
1990j; S. Penman,pers. comm., 1990).
Urerakaa!ae typically grows on slopes
and in gulchesin diversemesicforesi
dominatedby papalakepauat an
elevationof 980to 2,700ft (300to 820m)
(HHP 1990y5;Wagneret al. 1990).
Associatedspeciesinclude huehue
haole,mamaki, and Psidium guajava
(guava)(HHP1990y8HPCC1990j).The
major threats to Urera kaalae are
habitat degradation by feral pigs,
competitionfrom alien plant species
(Christmasberry. daisyfleabane,
firetree, huehuehaole,molassesgrass,
and strawberry guava), fire, andthe
small number of extantindividuals.

First collectedin 1817by Johann
FniedrickEschscholz,surgeonon a
Russianworld exploring expedition.
Viola chamissonianawasnamed by
Ginglns(1826)in honor of Chaniisso,the
botanist on the expedition. the name V.
chamissoniana asusedby Hillebrand
(1888)included the taxonpresently
knownas v. chamissoniana sap.
trachellifolia: his V. heioscopia is now
referredto assap.chamissoniana
(Wagneret a!. 1990.)

Viola chamissionianaasp.
chamissoniana,a memberof the violet
family (Violaceae), is a branchedshrub
up to 3 ft (90cm) tall. The toothed
leaves,usually clusteredat branch tips.
are triangular-ovalto heart-shapedin
outline and measureabout0.8 to 1.6 In (2
to 4 cm) long. Each flowering stalk
produces 1 or 2 flowers with 5 sepals
whichare0.2 to 0.4 in (5 to 9 nun) long
and 5 white, purple-tinged petals which
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crc0.4 to 0.9 in (10to 23 nimi long.
Capsulesare usually 0.5 to 02 in (12to
2” mm)long andcontain dark brown to
almost black seedswhich areabout0.1
in (1.8 to 2.3 mm) long. This subspecies
canbe distinguishedfrmn the other
membersof thegenusin the Waianae
Mountains by the small sizeof its leaves
(Degenerand Greenweli1952c,1956b:
St. Jchn1989;Wagneret ci 1q90).

Historically, Viola chamissioniar,a
rsp.chemissonianaw~a knownfrom the
centerandsouthernWeianae
Mountains. from Mak~iehaValley to
Kaaikukai (HI-Il) 1990z1,li~9e~5).This
taxonnow occurson maileineRidge.
Th~uHapapa,and Puu Kumakalli on
Federal8nd Stateland(Ill-Il) i9~0z2to
1990z4).the 3known populations, which
extend overa distanceol about4.4 by
0.2 mi (7.0 by 0.3 kml. containabout16
rndividuals(hELP1990z2to 1~Oz3).
Viola chomissionianossp.
c~amIssonianatypicallygrowson dry
diffs in mesicshrublandat aneleva~kin
of 2.300 to 3,040ft (700 to 1,000 m (HELP
1l~90zl,1090z2).Associatedspec;ee
~cIu~e ‘ahinahina, ~r ol~o~ole”.and
‘ohi’a (4HP1990z1to 1900z4) Themajor
t.~reatsto Viola chom~9sJ~’nic~-.~ssp.
rhWflisSOfliCiflQ arehabitat degradation
oy feral goats:competition~oiu the
nii~nplant species,Christmasberrvand
r~oiassesgrass;andthesn’all nmrberof
e~taritindividuals.

Pr~busFederalAction
Fmleralactionon theseplantsbegan

as a result ofSection12 of theAct.
u h~chdirectedtheSecretaryof the
SmithsonianInstitution to prepare a
rpor~on plants consideredto be
endangered.threatened,or extinctin the
Ln~~edStates.This report.designatedas
HcuseDocumentNo. 94—51,was
pre.o’ntedto Congresson January9.

~5 In thatdocument,Abut/km
r~m~ics’nse (asAbutilon sandwicense
~er. s”ndwiceiise).Alsinidendron
o “ir,; at-im, .4 !.Jnizidendrrjntrfnerve,

‘m~e~vcecelastro~d~svar.koenanc
~es T.p2~.: aceiastroid~svar.
~~oo’.w’o~.Cvo.neap.mnot!fidolas
.~ ~ ~ ‘;;ruti~dc),DieL~iafakata,

::s c~-’çeneria,Hedyotisparvulo.
-; o.’. ‘aniaarbuscuia,Lpochc-era

to ~or. ieptophyl!a.Lob;~ci

nit~hauensis,Neraudiaw’guiatu.
Nototrichiumharnile, F~y/lcst~gia
mo/Es,S’~hied,~’alicalac, Tetronwk’piam
lepidotum asp. lepidotum (as
Tetromolopiwn lepidabrn var.
lepidotunii).Urera koolae,and Viola
chamissoniano asp.chamissoniana(as
Viola chamissoniana)were considered
to be endangered,Lipoc.hoetatune/folio
wasconsidered to bethreatened.and
Gouania meyenii aswell es
Tetramolopiurn fififorme were
consideredto be extinct. Only July 1,
1975,theServicepubha~eia notice in
theFederalRegister(40FR 27823)of it’~
acceptanceof theSmithsonianreportas
a petition within the conte~dof section
4(c)(2) (now) set-lion 4(b)(3)) of the Act.
andgiving noticeof its intentionto
reviewthestatusof theplant ia~a
namedtherein. As a resultof that
review,on Jima18, 1976. theService
publisheda proposedrule in the Federal
Register(41FR 24523~to deternirie
endangeredstatuspursuantto Section4
of theAct for approximately1,700
vascular plant species,including all of
theabove18 taxa consideredto be
endangered,plus Gocaniameyer/iand
TeLromoiopiwnfillforrPe(both thought
to be extinct). Lipochoetatenaifoliawas
not included in theproposedrule. The
list of 1,700plant taxa wasassembled
on the basicof commentsand data
receivedby the Smithsonianinstitution
and theServicein responseto House
DocumentNo. 04—SI and theJuly 1, 1975,
Federal Registerpublication.

Generalcommentsreceis,edin
responseto the1978proposal are
summarizedin an April 28. 1978,Federal
Register publication(43FR 17909).In
1978,amendmentsto the Act required
that all proposalsover 2 yearsold be
withdrawn.A 1-yeargraceperiod was
givento proposals already over 2 years
old. On December10. 1979,the Service
published a notice in theFederal
Register(44FR70790)withdrawing the
portion of the June18, 1976, pronosal
thathadnot beenmadefine!, along with
fourotherproposalsthat t.d expired.
The Servicepublished w. e~d~ednotrce
of reviewfor plants on Dec..mnet 15,
1980 (45FR 82.17’)) Sentcreber27. 1985
(50FR 39525),andF~ibruerv,1090~5SFR
6183).In thesenotices. 19 of the la~a

that had beenin the propcsedrule ~ere
treatedas Category 1 Candidates for
Federal listing. Category 1 tnxa are
thosefor which theServicehason file
substantial information onbiologcal
vulnerability and threats to support
preparationof listingproposals. in the
1980and 1985notices,Goc’anio meyenii
wasincluded in Category 3A. reesr,ing
that theServicebelievedthat the
specieswas e~rtinct.Gouanioneyecü
wasincludedin CategoryI In the1990
noticeafter a taxotomicrevimon
combinedG. meyen/iwith two other
Cdtegory 1 species(C. gagneiand G.
ohveri~.Thbaut~oiieibstobataewas
incl’ided on the 1980andsubsequent
notices asa Category I speciesafter it
wasdes,~ribedby Car!’ in 1979.The 1996
noticea~sc;ncludqdCentaur/urn
sehaeoides,Charnaesycekuwolecro
Santcu!omarlversa,andSilene
per/iron/i as Category I species.

Section4(h)(~fl[B)of theAct requires
theSecretaryto makefindingson
cer’arnpendingpetitionswithin 12
monihaof their receipt.Section 2(b)(1)of
the 1982amendmentsfartherrequiresall
petitionependingon October13. 1982.
be treated ashavingbeennewly
submittedon thatdate.On October 13
1933, the Servicefound that the
petitionedlisting of thesespecieswee
warranted,but precludedby other
pendinglisting actions,in accordance
with section4~b)(3)(B)(iii)of theAct
notificationof this finding requiresthe
petition to berecycled, pursuant to
section4fb)(3J(C)(i) of theAct. The
finding wasreviewedin Octoberof
1984. 1985, 1986,1987,1988, and 1989.
Publicationof the presentproposal
constitutesthefinal 1-yearfinding for
thesespecies.

Summaryof Factors Affecting the
Species

Section4 of theEndangeredSpecies
Act (16U.S.C.1533)andregulations(50
CFR part424)promulgated to implement
theActsetforth the proceduresfor
addingspeciesto theFederalLists.A
speciesmaybedeterminedto be en
endangeredor threatened speciesdue to
erieor moreof the five factors described
in se tion 4(a)(1). The threats faring
these26 taxaaresummarized in Table ~.

TABLE 1 .—SUMMs.’Y OF THREATS

Spec-es
Fe’sl animal activOy

—.—— -~--~ . -~J Goats P13!’t!
F re

‘

. Human
irn~acts

Liimlad
numbeni~

x
x
x
x

A~.’aonsaridw,cense ...._.....

Ceflaunu,nsebaeoA*...._ ~

igmaesyca co/esVoidesvar. kaare’?.. ~ ,. ..

x
x
x

x

x
x
x
x
x

x

x
x

)1
‘I
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TABLE 1 .—SUMMAc~YOF THREATS—COntinUed

3967~

Species
Feral F

re L1ri~thd~

c~iamaes~voKin~wIeana .. - .. X X I
Cyaneapvwiat/Jlda .. .. ......

The/ha(a/cam.... .. .. ....... ~.....

X
X X X

X
X X

I X

aubaherbstobetae ... ............. ......... I

X

X X
I
I

X
X

I I
X
I

Gooan.’smeye~ .. ....... ......... ..

h~bs dspec*i... - ............

He~spanels ... .. ........ .. .. ..

X

X
X
X
X I

It

I
X
x
X

X
X
X
It
X
It
X .

x

It
X
X
X
X

It

I

I
It
It

.

K

x

fr1e~eroqnanniaastus .. ...~.

L~,ochaetalaborsvar. /epøpl~y/la .. ..

L*iochaeta(a,zè~fta.......... .. - ............ .....

Lobeliai*hauensis - .. .. ..

Nerau~.aan~jlata ...._........... ..._.

Notob’tcF’iumhcanl/e .. .. ...... ..

Phyt/Ostegiafl7Olh$ ... ...._

San/oils,nanvarsa .. .....

X
X
X

It
It

It
It

I X
ItSch,edaakaalae .. ..

SAlon.p&inanl .. .. .. ..

It
X
It x x

It
TebeniolapiumiR~,rn .. .. .....

TeiramolopiumIsp/do/amSep.lop/datum .. -.

It
X
X It

It X

ItUrerakaalaa .. ., ..

P/lola obanivsson,anaasp.charnissoniane X It It

No morethan 100 individuals and/orfewerthan5 popuiatlons.

Thesefactors and their applicationto
iThutilonsandwicense (Degener)
Christoph.(NCN), Als/nidendron
obovaturnSherff (NCN), Alsinidendron
trizzerveH. Mann(NCN), Centaur/urn
sebaeo/des(Griseb.)Druce(‘awiwi),
ChamaesycecelastroidesElloiss.)
Criozatvar.kaenana (Sherff)Degener
and I. Degener(‘akoko), Chamaesyce
kuwaleana ~DegenerandSherff~
Degenerand I. Degener (NCN), Cyanea
pinnatifida (Cham.) F. Wimmer (haha).
Die/I/a falcataBrack.(NCN), Dubautia
herbstobataeC. Carr(na’ena’e),
GouaniameyeniiSteud.(NCN),
HedyotisdegeneriFosb. (NCN),
Hedyotisporvula(A. Gray) Fosb.
(NCN),Hesperomanniaarbuscula
Hilleb. (NCN), Li~oochaetalobata
(Gaud.) DC var, leptophyiaDegener
and Sherif (nehe),L~pochaeta ten ulfolia
A. Gray (nehe),Lobelianiihauensis St.
John (NCN), NeraudiaangulataR.
Cowan (NCN), Nototrichiumnhum/fe
Hilleb. (kulu’i), Phyiostegiamo/lie
Benth. (NCN), Sanicula man versa
Nagata and Gon (NCN). Schiedea
kaa/aeWawra (NCN), Si/ene perhnanii
W.L Wagner,Herbst, and Sohmer
(NCN), Tetramo/opiuznfi/iforme Sherff
(NCN), Tetramolopiumlepidotum(Less.)
Sherffasp. lop/datum (A. Gray) Lowrey
(NCN), Urerakaa/aeWawra(opuhe),
and Viola chamissonianaGing. ssp.
chamissoniana(paniakani) areas
follows:

A. Thepresentor threatened
destruction,modification,or curtailment
ofits habitator rouge.The native
vegetationof the WaianaeMountains
and adjacentareasha8 undergone
extremealterations becauseof pastand
present land managementpractices,

including deliberate alien plant and
animal introductions, agricultural
development,and military use(Friarson
1973,Wagneret a!. 1985).Degradation of
habitat by feral animals and competition
with alienplants are considered the
greatestpresentthreats to the 26 species
beingproposed.

Feral pigs (Sus scrofa)havebeenin
theWaianaeMountainsfor about150
yearsand areknown to be oneof the
major currentmodifiersof forest
habitats (Stone 1985).Pigsdamagethe
native vegetationby rooting and
trampling the forest floor and encourage
the expansionof alien plants that are
betterable to exploit the newly tilled
soils thanare native species(Stone
1985).Pigsalso disseminatealien
speciesthroughtheir fecesand on their
bodies,acceleratingthe spread ofalien
plant specieswithin thenative forest.
Presentthroughoutthe Waianae
Mountainsin low numbers, feral pigs
posea significant threatto the native
flora (HHP 1987a,1987b; J. Lau. pers.
comm.,1990).For example,digging was
noted In thewet summit forestswithin
honouliuli In thesouthernWaianae
Mountainswheretwo of the proposed
plant species(Cyanea pinnatz/’ida and
Urerakaalac)arerestricted(1-fliP
1987a).In PaholeGulch in the
northwesternWaianaeMountains,a
populationof pigs,whicharethriving as
the result of insufficient hunting
pressure,threatensat leasttwo of the
proposedplant species,Ale/n/dendron
tninerveand Schiedeakaalae(Nagata
1980). Of the 26 plant species,13 are
threatened or already have sustained
loss of individual plants or habitat as
the result of feral pig activity (seeTable

1) (HHP 1990b3,1990i7, 1990p23.1990u2;
HPCC1990e,1990j; Nagata1980;J. Lau
and S. Perlman, pets. comma.,1990).

Although feral cattle (Bos tourer)
were elinunatedfrom Oahu by themid-
iBOOs (Stone1985),the effectsof cattle
ranchinghave left an indeliblescaron
thenative low to mid-elevationforests
of theWaianae Mountains.Muchof the
forest between700and 1,800 ft (210 and
550 m) in elevationhasbeen destroyed
by cattleand feral goats (Caprah/rcus)
(Cuddihy and Stone1990),effectively
restricting the native vegetationto
higherelevations (Nagata1980).Cattle
ranchingstill continuesin theMokulela
areaon the westside of the Waianae
Mountains. Taking advantageof the
naturalbarrierof its slopes,ranchers
have not installed adequatefencesto
containthecattle.Somecattleescape
into the upland forest (J. Lau, pers.
comm.,1990)where theyconsumenative
vegetation,trample roots and seedlings,
accelerateerosion, and promote the
invasion of alien plants (Scottef al.
1986).SpeciessuchasAbut/Ion
sandwicense,Die/i/a falcata, and
Nototrichium humie have been
detrimentally affectedby the activities
of cattle(J. Lau, pers.comm., 1990).
Cattle grazingalso is considereda
threat to the population of Centaunirsrn
sebaeoideson Maui (1-11W 1990d5).

Goats have beenon Oahu for the past
170years.Becauseof their commercial
value in the 1820’s.goatswere allowed
to proliferate throughoutthe Waianae
Mountains without theconfines of
fences(Culliney 1988).As the result of
their agility, goatswere able to reach
more remoteareasthan pigs or cattle.
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Z~oats(andcattle) areresponathiefor
the destruction of mostof the lower
clevaticudryland forestsof Ouhu (Stone
1985). Theimpact offeral goatson the
native vegetationis similar to that
describedabove for cattle (Scotteta!.
1986).Successfulcontrol efforts
decreasedthe goatpopulation
significantly by 1905 (Gill et ci. 1989).
Although their estimatedcurrent
“umbers are low, there continues to be a
problemof tramplingaridgrazingby
goatsin areaswhere12 of the 28 plant
taxa now cccur (Culliney 1988).Erosion
Is a serious direct effect of grazingand
trampling by feral goats.Throughtheir
activitIes, goatsremove the ground
cover,exposingthe soil to erosional
actions, thereby further degradingthe
habitat ~. Lau, pers.comm., 1990).
Encroachingurbanizationand hunting
pressure tendto restrictgoatsto the
drierupperslopesof theWalanne
Mountains(Tomich 1988).Thedry to
mesichabitat of Diellicifaicota,
Dubautiaherbstobatae,Hedyotis
parvula,Lipochaetatenwfoiia,Lobelia
uiihauensis,Neraudiaangelata,
Notatrichiurnhuimie,Son/cu/a
man/versa,Schiedeakoalcie,
Tecramolopiumfiliforme, andViola
chomissonianasop. chomissoniana in
the Waianae Mountainsis beingheavily
legradedby theseanimals(1-11W199011.

1990o1,1990p4,1990q4,1990r2,1990u2,
~990w1, 199oz6;J. Lau, peru.comm.,
1990).A population of Centaur/urn
sebaeo/des in similar habitat onWest
Maui was recentlydestroyedby goats
(HHP 1990d3).

Habitatdegradation by goats,cattle,
or pigs Is a likely threat to the
populationsof theseplant taxav:hose
distributionsextendbeyond the
WaianaeMountainsto elsewhereon
Oahu, Kauai, Molokal, or Maui
(Ceutczirurnsobaeoides,Chainciesyce
celastr.icesvar.knenana,Chomaesyce
kuwaleano,Hesperomaniaarbuscula.
Lobeliani/hauensi~,Nototnichium
hunilie, andSchiedeakoalce).The
adverseimpacts of theseanimalson
thesesevenproposedplant taxa is
similar to theeffectsobservedin the
WaianaeMountains.

All of the 26Waianaeplant species
beingproposedfor listing arethreatened
by competitionfrom oneor morealien
plant species.Schinus t.erebinthifolius
(Christmasberry),an aggressivetree
introduced to Hawaii before 1911as an
ornamental,hashadparticularly
detrimentalimpacts(CuddihyandStone
1990).This fast-growing alien plant is
ableto form densethickets,displacing
other plants; it alsomay releasea
chemicalthat inhibits the growth of
other species(Smith1985).As earlyas

the1940s,Christmasberrybadinvaded
thedry slopesof Oahu; it is now
replacingthe nativevegetationof much
of the southernWaianaeMountains
(CuddthyandStone1990).
Christmasberryis graduallyinvading
other areasof theWaianaeMountains
aswell, and nowis found on nearly all
the other Hawaiian Islands; it now
threatensto occupy the habitat of 20 of
the 26 plant speciesbeingproposed
(HHP 1990a1,1990o5-1990qZ1990r14,
1990t4,1999z8;HPCC1990c!;J. Lau, pete.
comm.,1990).

The native vegetation of the leeward
ridgesof theWaianaeMountains,
especiallyOhikilolo, Kamaileunu,and
Kumnaipo ridges, is beingreplacedby
Me/inus minutifiora (molassesgrass),
anotheraggressivealientplantspecies.
ThisspeciesandChristniasberryare
consideredthe two mostseriousalient
plantproblemsin theseareas(J. Lau,
peru. corn., 1990).Molassesgrassranges
from the dry lowlands to thelower wet
forests,especiallyin openareaswith
sparsevegetationandis distributedon
the other islandsas well. Thin fire-
adaptedgrassproducesa densemat
capableof smotheringplants,provides
fuel for fires, and carries fires into areas
with native woodyplants (Cuddihy and
Stone1990).Becausemostnative forest
speciesarenot fire-adapted, molasses
grassis ableto exploit freshlyburned
areas (J. Lau, pers.comm..1990).
Populationsof 19 of the28 proposed
taxa locatedonleewardsiopesand
ridgesare mostvulnerable to molasses
grass(I. Lan, pets.comm.,1990).

Mvnicafaya (firetree),aspeciesthat
was introducedbefore 1900as an
ornamentalor for firewood, inhabits dry
to mesichabitats on most of the
Hawaiian Islands (CuddihyandStone
1990).The Territory of Hawaii planted
firetreein the WaianaeMountainsIn the
1920sfor reforestation.it now formsa
densestandnearPalikea in the
Honouliuli ForestReserveand has
spreadapproximatelytwo ml (three1cm)
to the north (WhiteakerandGardner
1985)where it posesa threat to the
habitat of Schiedeakaalae,Si/one
perlmanii, Tetramolopiumlop/datum
asp.lepidotum, andUrera kaalae. The
impactof this noxioustree is serious
because,givensuitablehabitat,fireh’ee
can form a denseclosedcanopyto the
exclusionor detrimentof other plants.
This plantalsoproducesnitrogen,
makingit adaptable to habitats with low
nitrogensoils andanexcellent
competitorwith nativeplantsthathave
evolvedin low nitrogenconditions
(Cuddihy and Stone1990).

Psidiumccttleianum(strawberry
guava),apervasivealienfree In the

southernWaianaeMountains,is
distributedmainlyby feralpigsand
fruit-eatingbirds (Smith 1985).It alsois
found on the otherHawaiian Islands.
Like Christinasberryandfiretree,
strawberryguavais capableof forming
densestandsto theexclusionof other
plant species~Cuddihyand Stone1990).
Populationsof Diellia faicata, Coucinia
meyenii,Hedyotisdegeneri~
Hesperomciruiiaarbuscula,Lipochaeta
tenuifalin. Neraudia angu/ata,
Nototrichium humlIe, and Urerakaa.Iae
areimmediately threatenedby
competitionwith this alienplant (HPCC
1990e;Obata1986;J.Lau, pets comm.,
1990).

Lecoenaleucocephala(koahaole)is
an alien tree usuallyseenin disturbed
lowland areason the H,jwaiian Fiands.
Originally introducedas fodder(Sralth
1989). it is now widely distributed in dry
and mesicforests that arethehabitatfor
Centaur/urn sebceoides, Charnaesyce
celastroidesvar.koenana,Chamaosyce
kz,’waleana,Ditbautia herbstobatae,
LipochcetoJobalavar.Jeptophyio,
Lj~oochcetatenw’folia, Lobelia
ni hacensis, Nototrichiurn hum/la.and
Tet.rwnalapiunifiliforme (J. Lau, pets.
comm.,1990).Like firetree, koshanle is
an aggressivecompetitor that produces
its own nitrogen.

Clidemia hirta (Koster’scurse),a
noxious shrubfirst cultivated in
Wahiawaon Oahu, spreadto the
Koolau Mountainsin the early l960s,
where it is now rapidly displacing
native vegetation.Koster’s curse spread
to theWaianae Mountains around 1970
and is now widespreadthroughout
Honoulluli (Cuddihyand Stone1990.
Culliney1988).It has recentlyspreadto
otherHawaiianIslands(Cuddihyand
Stone1990).Thisspeciesforms a dense
understory, shadingother plantsand
hinderingplant regeneration(I-IHP
1987a).At present, Koster’s curse
threatensto replacefourof theproposed
plant speciesfAbutiion sciadwicense,
Cyanea pinnatifida, and
Ilerperomanniaarbusculo)in the
WaianaeMountains, and Schiedea
kaalaeIn the Koolau Mountains(1-fliP
1990a1;J.Lau andS.Penman,pets.
commus.,1990).

Buhus argutus(blackberry),
recognizedasa noxious weedby the
HawaiiStateDepartmento. Agriculture
(Cuddihy and Stone1990),posesa
serious threat to A/sinidendrontrinerve
and Hesperomanniaarbuscula(HHP
1990c1;HPCC1990e;PaulHigeahino,
Maui PreservesNaturalist.TheNature
Conservancyof Hawaii, pets.comm.,
1990).Blackberryoccursin theWaianae
Mountainsbetween3,300and 7,500ft
(1,900and 2,310m) In elevation,whereit
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formsimpenetrablethicketsin disturbed
areas(Smith 1985).Its distribution
includesthe other Hawaiian Islands.

Pass if/arc suberoso (huehuehaole).a
vine that smotherssmall plants in the
subcanopyof dryland habitats (Smith
1985)on Oahu,Maui, andHawaii, poses
an Immediatethreat to sever-alof the
proposedplantspecies.Therearemajor
infestationsin theWaianae Mountains
and it is a probable threatto all extant
populations of Urera kaalaeendto
somepopulations ofAbut/Ion
sandwicer?searidDicE/a falcotc (IIPCC
1990j: J. Liu, pars. comm.,1900).

Erigoron karvinskianus(daisy
fleahsr.cj i~anotherlow-growingahen
specie~that sznoihersnativeplants,
particuiariyon cliffs andis fund on most
rif theHawaiianIslands.Thisspecies
threatensGycneapinnatit’ida. Lobelia
niihaztensis,Terrarnolopiumf!Iiforrne,
andTetrarno/opiumlepidotumsap.
lepidoturn (S. Penman,pci’s comm.-
1990).

Fire threatens16 of the 26 proposed
rpecies, particularly thoselocated
upsiopefrom makua Military
Reservationand SchofieldBarracks,
wherecurrent firing exercisescould
wiinter~tionallyignite fires. Within a 14—
monthperiodin 1989and 1230, for
example,a total of 10 fIres resulted from
firing activities in the Makuu Military
Reservation. Of these,eight occurred
nuicideo2 the firebreakinsta~iedby the
Army (ColonelWilliam Chastain,
CommandingOfficer,U.S.Arin~Support
Command, Fort Shafter, Hawaii, in li:t,
1989a,ioagb, l9flOa, 1990b).A 300 acre
(120hectare)fire in July 1939mayhave
consumeda populationof Nerciudic
angulata,and camewithin 0.25ml (94
km) of a populationof Nofotnichium
hurnile Althoughmost firesha%rebeen
containedwithin 0.02acres(0.01
hcciares),the July 1989 fire is evidence
o~thepctcntial for escapeinto the fire-
‘ ~r.ehabitat of 16 ofthe ~i oposed
s~eces(Ab~iWcnsnndwicen,re,
Cccf.a~triumseboeo.des,Chaznces’:co
c~.‘~si”oidesvat. iraenena,Chcmaec~t,—
kr4cleona,Drei~~afaicata,Dubaut~a
J~bat&x.Lae,Gouoniameye-i
L~aochaeta!cbata‘var. ieptopiwlkt.
LxpcchaetoIencifof;a,Lobelia
c‘The.iensia Ne:audiawigulota.
Not~chiurmhumi!e,San~c~c~o
‘t~ar~ernj,&.hiedeokaajjc,
T.-amalu,Thirnfii’forme. arid Ur2tvz
it~~/~t&~(Car-n1982..HHP 19J0d~i.199214.,
i99Uo~3.1990p2.3.1900q4,1992n14,1990u2.
~)~~‘~C19’10w8: HPCC 1S’9G,L St. )ohn
~b SamCoo,E:n1ogi~it.HHP,

~ per-s comm.,1990: J La~,pens.
.r, T~i39GL
B Ot-e”utitzatjonfor commi’~tie!,

••:e7Q~ ;~ti~ or
r~-~’~~lliegai co[ie~tingfor sc~er.~flc

or horticultural purposesor excessive
visits by individuals Interestedin seeing
rareplantscouldresultfrom increased
publicity, and would seriouslyImpact
severalof thesespecies~Aisinidendrwi
obovazuin,Aisinidendrontrinervs.
Centauriumsebaeoides,Chainoesyce
cekztitroidesvar. koenana,Cyanea
pinnatifida,Dubaut/aherbstabetoe,
Hesperomannia arbuscula, Lobe/ia
niihaiiensis, Saniculamar/verse
7’etramolopiunrfiLfarme, and
TetramolopiwnIepidotumsep.
lapidotumarelocatedon or near trails
or roads and have thepotentuil of being
collectedor trampled (IIIIP 1990b3,
199Qx8;Nagata1080; 1). Herhet, J. Lan,
and S. Perlman, pets.comms.,1990).For
thesesevenspecies,disturbancefrom
trampling duringrecreationaluse
(hiking, for example)couldprosno’e
erosionandgreateringressby
competingalienspecies.

C. Diacaseor predation:Xyiosaridrus
compactus(blacktwig borer) has been
cited as a possiblethreatto the extant
poonlationsof Urvrakaalae(St John
1981b).The black twig borerburrows
into the branchesand introducesa
pathogenicfungus,pruningthe host
severely,often killing branches or whole
plants(HeraandBeards!ey1979,
Howarth 1985).No otherevidenceof
diseaseis known for sayof the species
to be proposed.

Predation0f Lobelia nJ-hauensis by
goatshasbeenobservedin theMakira
areaof the Waianae Mountains (HHP
1990p4).While thereis no direct
evidenceof predation on the other25
proposedspecies,noneof themare
known to be unpalatable to goatsor
catUe.Predationis therefore a probable
threat at sites where thoseanimalshave
been reported, potentially affecting11 of
the proposedspecies(Centaur/urn
~ebaeoides.Did/ic falcata. Dubant;~a
herbstobatae,Hedyctisparvula,
Li~aodhaetatenu/folio. Ncr-audio
ongulata,Nototrichiumhum/ic,Sonir--u/a
rna~versa,SchiedeakaaIae,
Tstramo/opiwr’fi!iforrnc, and 1’/c?a
chamisson/anatap..chamisson/one)
(HHP 1990d3,1390q2,1990r1,1902r2,
1990u2;St. John 1981b; J Lan, pens.
comm..1990).The restriction of moat of
thepopulationsof Lobelia niilcucri.sia
an both Oahu aridKauni to virtuai!y
inaccessiblecliffs suggestethat gcat
predationmayhaveethuinatedthat
speciesfrom more accessiblelocations,

is thecasefor other rare plantsof
K.enai’a Na Pail Coast(Cornet ci. 1979).
Similarrestrictionof populationsof
other proposedspeciesto inaccessible
cliffs in the WalanacMountains
suggeststhat goatshave playeda
pirciel rolein limiting thedistribution

of thosespecies(J. Lau.pets.comm.,
1990). -

Althoughpredationof fruitsandeeed~
by rodentshas beencited as a probable
threattoAbut/ionscndwicenseand
Schiedea kacilae(Centerfor Plant
Conservation1990; Wagnereta!. l985h
thosereports have not beenconfirmed.

D. The fncdecruocyof existing
regulatorymcchanisrn&Of the26
proposedspecies,a total of 12 have
populationslocatedonprivate land. 17
on State (including City andCounty)
land, and 8 on Federal land. While 13 of
the speciesoccurin morethan1 of those
3 ownershipcategories,theother13
speciesare restrictedto asingle
category: 5speciesarefound only on
privateland,7speciesonly onState
land, and 1 speciesonly Federal land,
Thereareno Statelaws orexisting
regulatorymechanismsat the present
timeto protector preventfurtherdecline
of thesespecieson private land.
However.Federal listing would
automaticallyinvokelisting under
HawaiiStatelaw, which prtii’ibits
raking and encouragesconservationby
Stategovernmentagencies.State
regulatiOns prohibit theremoval,
destruction, or damageof plants found
en Stalelands.However~theregulations
are difficult to enforcebecauseof
limited personneL Hawaii’s Endangered
SpeciesAct (HRS,Sect.195D—4(a))
states,“Any speciesof wildlife or wIld
plant that has beendaterminedto bean
endangeredspeciespursuantto the
EndangeredSpeciesAct (of1973)shali
be deemedto be anendangeredspecies
under the provisionsof this chapter.
* * * “ Further,the Statemay enterinto
agreementswith Federalagenci‘s to
administerandmanageany area
requiredfor theconservation,
management,enhancement,or
protection of endangeredspecies(Sect.
195D—Sfc)).Fundsfor theseactivii~es
could be n~adeavailable undersecti’m 8
of the Fedeici Act (State Cooperative
Agreementsi.Listing of these28plant
taxawould therefore reinforcear~d
sepplernonithe protectionavailableLu
thespeciesunderState law. The Federal
Act alsowould offer additional
protection to these26 spec~esbccauaeil
theywere ti be listed as endangered,It
would be a violation of the Act for any
personto remove,cut, dig up, damage,
or destroy on endangeredplant in an
areanot underFederal jurisdiction in
knowingviolation of Statelaw or
regulation or in thecourseof any
violation of a Statecriminal trespars
law.

E. Othernatural ar manmadefociore
cffe.rtinghs continuedexastence.The
smellnumberof popdatonaandci
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individual plants of all ofthesespecies
increasesthe potential for extinction
from stochasticevents.The limited gene
pool may depressreproductivevigor, or
a single man.causedor natural
environmentaldisturbance could
destroy a significant percentageofthe
Individuals (or the only knownextant
population) of thesespecies.For
example, 4 of the speciesare known
from a singlepopulation: Cyanea
pinnatifIda (totalling 3 known plants).
Hedyotisdegeneri(6plants),Silene
per/man/I (10 to 20 plants), and
Chairicesycekuwaleana(several
hundred plants) (HHP 1990f3,1990g1,
iagOki, 1990v2).Fifteen of the 26
proposedspeciesareknown from fewer
than 5 populations. And 17 of the
proposed speciesareestimatedto
number no morethan 100known
individuals.

The Ser.icehas carefullyassessedthe
bestscientific and commercial
informationavailableregardingthe past,
present,and future threatsfaced by
thesespeciesin determiningto propose
this rule. Basedon this evaluation,the
preferredactionis to list these26plant
speciesas endangered.Eighteen of these
specieseither number no more than
about 100 individuals or areknown from
fewer than 5 populations. The 26 species
arethreatenedby oneormoreof the
following: habitatdegradationby feral
pigs, cattle, and goats;competition from
alien plants; fire; overcollection,mainly
for scientificpurposes;and tramplingby
humansalong trails, Smallpopulation
sizemakes thesespeciesparticularly
vulnerableto extinctionfrom stochastic
events.Given thesecircumstances,the
determinationof endangeredstatus for
these28 speciesseemswarranted.
Critical habitatis not beingproposedfor
thesespeciesfor reasonsdiscussedin
the “Critical Habitat” sectionof this
proposal.
Critical Habitat

Section4(a)(3) of theAct, as amended.
requires that to the maximumextent
prudent and determinable, the Secretary
proposecritical habitat at the time a
speciesis proposedto be endangeredor
threatened.The Servicefinds that
designationof critical habitat is not
presentlyprudent for thesespecies.
Such a determination would result in no
knownbenefit to the species.The
publication of descriptions and maps
requiredin aproposalfor critical habitat
would Increasethe degreeof threat to
theseplants from possibletake or
vandalism and, therefore, could
cor.tribute to their decline andincrease
enforcementproblems. The listing of
speciesas either endangeredor
threatenedpublicizes therarity of the

plants and, thus, can maketheseplants
attractive to researchers,curiosity
seekers,or collectorsof rare plants. All
involved partiesand the major
landownershave beennotified of the
location and importance ofprotecting
the habitat of thesespecies.Protection
of the species’habitat will be addressed
through therecovery processand
throughthe section7consultation
process.The only knownFederal
activity within the currentlyknown
habitat of theseplants involvesthe use
of portions of the MakuaMilitary
Reservationand SchofieldBarracks as
military buffer zonesadjacent to impact
areasu8ed as ordnancetraining sitesby
the Army.Firebreaks have been
constructedbetweentheimpact area
and the buffer zoneon theMakua
Military Reservationto minimize
potentialimpactsfromanyfires that
may be generatedduring the ordnance
trainingexercises(HerveMessier,
EnvironmentalProtectionSpecialist,
U.S. Army SupportCommand,Ft.
Shafter,Hawaii. pets.comm.,1990). As
there is nodirect useof theareaby the
military and the zoningpreventshuman
entryonto military land,it is unlikely
that suchcontinued classificationof the
areawould threaten the existenceof
theseplants. Therefore, the Service
finds that designation of critical habitat
for thesespeciesis not prudent at this
time becausesuchdesignationwould
increasethe degreeof threat from
vandalism, collecting, or other human
activities and becauseit is unlikely to
aid in the conservationof thesespecies.

Available ConservationMeasures

Conservationmeasuresprovided to
specieslisted as endangeredor
threatenedunder the Endangered
SpeciesAct include recognition.
recovery actions, requirements for
Federalprotection, and prohibitions
againstcertain activities. Recognition
through listing encouragesand results in
conservationactions by Federal, State,
andprivate agencies,groups, and
individuals. The EndangeredSpecies
Act providesfor possibleland
acquisition and cooperationwith the
Stateand requires that recovery actions
be carriedout for all listed species.The
protection required of Federal agencies
and the prohibitions againstcertain
activities involving listed plants are
discussed,in part,below.

Section7(a)of the Act, as amended,
requires Federal agenciesto evaluate
their actionswith respectto any species
that is proposedor listedas endangered
or threatenedandwith respectto its
critical habitat, if anyis being
designated.Regulationsimplementing
this interagencycooperationprovision

of the Act arecodifiedat 50 CFR part
402.Section7(a)(4) requires Federal
agenciesto confer informally with the
Serviceon anyactionthat is likely to
jeopardize the continued existenceof a
proposedspeciesor result in destruction
or adversemodification of proposed
critical habitat. If a speciesis listed
subsequently,section7(a)(2) requires
Federal agenciesto ensurethat
activitiesthey authorize, fund, or carry
out are not likely to jeopardizethe
continuedexistenceof suchaspeciesor
to destroyor adverselymodify its
criticalhabitat.if aFederulactionmay
affectalistedspeciesor its critical
habitat,theresponsibleF~d.”~iagency
mustenter into formal consultationwith
the Service.Someof thosepisnttaxa
are locatedon the Makua Military
ReservationandSchofieldBarracks.
both under the jurisdiction of the U.S.
Army,The military usesportions of both
theseareas for ordnance training of its
troops and provides a buffer zone
adjacent to the impact areas.Entry into
the buffer areais forbidden to prevent
injury from strayor unexplodedshells
or other devices(Ii. Messier,pets.
comm.,1990).Virtually all of the
proposedplants that occuron Army
land arepresentonly in thebuffer zones
and, therefore, arenot directly affected
by military activities. The Army has
constructedfirebreakson the Makua
Military Reservationto minimize
damagefrom unintentional fires that
occasionallyresult from stray bullets (II,
Messier, pers.comm., 1990).There are
no other knownFederal activities that
occurwithin the presentknownhabitat
of these28 plant species.

The Act and its implementing
regulations found at 50 CFR 17.61, 17.62,
and17.63 setforth a seriesof general
trade prohibitions and exceptionsthat
apply to all endangeredplants. With
respectto the 26 plant speciesfrom the
Waianae Mountains, all trade
prohibitions of section 9(a)(2)of theAct,
implementedby 50 CF’R 17.61,would
apply. Theseprohibitions. in part, would
makeit illegal with respectto any
endangeredplant, for anyperson
subject to the jurisdiction of the United
Statesto import or export; transport in
interstate or foreign commercein the
courseor a commercialactivity; sell or
offer for sale thesespeciesin interstate
or foreign commerce; or to removeand
reduceto possessionany suchspecies
from areasunder Federal jurisdiction;
maliciouslydamageor destroyanysuch
specieson any areaunder Federal
jurisdiction; maliciously damageor
destroy any suchspeciesonany area
underFederal jurisdiction;orremove,
cut, dig up. damageor destroyany such
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endangeredplant specieson any other
area in knowing violation of any State
law or regulation or in the courseof any
violation of a Statecriminal trepasslaw.
Certainexceptionsapply to agentsof
theServiceandStateconservation
agencies.The Act and 50 CFR 17.82and
lr.63 also provide for the issuanceci
permits to carry out otherwise
prohibitedactivitiesinvolving
endangeredplant speciesunder certain
circumstances.It is anticipatedthat few
tradepermits would everbe soughtor
issuedbecausethe speciesare not
commonin cultivationor in the wild.
flequestsfor copiesof theregulations on
plantsandinq-~inesregardingthem may
be cd~L~essedto the Office of
ManagementAuthority. U.S. Fishand
Wildhfe Service4401NorthFairfa~.
Drive, room 432, Arlington, Virginia
22203—3507(703/358-2104or FTS921—
2104);FAX 703/358—2281).

Public CommentsSolicited

The Serviceintends that any inai
action resultingfrom this proposalwill
be as accurateand as effective as
possible.Therefore, commentsor
suggestionsfrom the public, other
concernedgovernmentalagencies,ti-a
s.dentificcommunity,industry,or any
other interested party concerning this
propc.sedruleare hereby solicited,
Commentsparticularly are sought
concerning:

(1) Biological,ccmmerciaitrade,o;
other relevantdata concerningaiy
threat (or lack thereof) to thesespecies;

(2) The location of anyadditional
pupulationsof thesespeciesand th~
reasonswhy anyhabitatshouldor
~houldnot be determined to be crtict~i

habitatasprovidedby Section5of this
Act:

(3) Additional information concerriin.g
the range, distribution, and population
sizeof thesespecies:au~i

(4j Current or planned activities iii the
subjectareaandtheirpossibleimpacts
on thesespecies.

The final decisionon this propcsal
will takeInto considerationthe
commentsandanyadditional
information received by the Service,and
suchcommunicationsmay lead to a
final regulationthatdiffers from this
proposal.

The EndangeredSpeciesAct provides
for one or morepublic hearings on this
proposal, if requested.Requestsmustbe
receivedwithin 45 days of the dateof
publication of theproposal.Such
requestsmust be madein writing and
addressedto the Field Supervisor isee
ADDRESSESsection).
National EnvironmentalPolicy Act

The fish and wildlife Servicehas
determinedthat an Environmental
AssessmentofEnvironmentalImpact
Statement, as defined under the
authorityof theNationalEnvironmental
Policy Act of 1969,neednot be prepared
in connectionwith regulations adopted
pursuant to section4(a~of the
EndangeredSpeciesAct of 1973,as
amended.A noticeoutlining the
Service’sreasonsfor this determination
waspublishedin the Federal Registeron
October25, 1983 (48FR 49244).
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A completelist of all referencescited
herein is available upon request from
the Honolulu Field Office (See
ADDRESSESabove~.
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rule areZ.E. ElIshoff~JoanM. Yeshioka.
JoanB. Canfield,Derral R. Herbet. and
Patricia C. Welton, Fish and Wildlife
Enhancement,PacificIslandsOffice,
U.S. Fish andWildlife Service,3{X) Ala
Moana Boulevard, room 6307,P.O. Box
50167,Honolutu, Hawaii 96850 (C08f541—
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were alsogenerouslycontrihuteJ by Joel
Q.C. Lau of theHawaii Heritage
Program.

List of SubjectsIn 50 CFRPart17

Endangeredandthreatenedspecies.
Exports, Imports,Reportingand
recordkeepingrequirements,and
Transportation.

Proposed RegulationsPromulgation

Accordingly. it is herebyproposedto
amend part 17, subchapter B of chapter
1, title 50 of the Code ofFederal
Regulations,assetforth below:

PART IT—EAMENDEDI

1.The authority citation forpar?17
continuesto readasfollows:

Authority. 16 U.S.C.13/11—1407;16 U S.C
1531-154416 U.S.C.42O1.-424~5Pub.L ~
625, 100 Stat.3500: unlessotherwisenoted,

2. It is proposedto amend ~17.12(h)
by addingthefollowing, in alphabetical
order under the familiesindicated,to the
List of Endangered and threatened
Plants;

~17.12 EndangeredandThreatened
plants.

Spocies

Scientific name Common“snie
Htstoacamge Status Whenlistea Critic~i Speosthabitat rules

Amarantpaceae—Aniararitt,

famiy:

NO/atnch,iwj,h~enIe..... _..... kuiiak U S.A. (Ht) - E

Ap’aceae~—ParsIeytumfly~

NA NA

Sancu/arna,iver~ None USA. (Hi) E NA NA

A5piercaae—Spl~r~worttarnr’y

Die/ba ,aIcata None a NA NA

Asteraceae—Aste,fanly’

Dt,bao!’~heitstoAatae...... na’ena’e U.S.A. (HI) E

Hesp~rpmanojaamusco/a None U.S.A. (Hi) - a

L4cixhaeta lobs/a var /Sptophyfla... nehe..

t~p~ch~ø/9tenijifoija flehe.

U.S.A. (HI) E

USA. (HI) ..

NA NA

NA NA

NA NA

(h) *

NA NA
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Species

Scientific name commonn~ Historic range Status When hated ~ -habitat
Special
rules

Dated:September24, 1990.
BruceBlanchard,
ActngDirector, FishandWildhfeService.
[FR Doc. 90—22936Filed9—27—90; 8:45 amj
BILLING CODE 4310-55-M

NA NA
NA NA

Tetramo/opiumfihifa,me

Tetramo/opiumlopilodum var. Ia.
pWottiln.

Campanulaceae—BeIIflower
family:

Cyaneapinnatifida

Lobelia n11,auens,~

Caryophytlaceae—Pinkfamily:

Alstn,dendrpnobovatum

AIs,nidendroneiner~

Schiedeakaa’ae....

£/ene per/mans

Euphocbaceae.—Spurgefamily:

Chamaesyce colastroides var
lraenana.

Ct’amaesyce kuwaleana

Gentianaceae—Gentianfamily:

Centauriumsebaeoid~9s

Lr~maceae—Mintfamily:

PflfrilOS~eg,amoIi~s..

None ..

None

U.S.A. (HI)

U.S.A. (HI)

U.S.A. (Hi) ..

U.S.A. (HI) .....

U.S.A. (Hi) ..

U.S.A. (HI) ..

U.S.A. (Hi)

U.S.A. (HI)

U.S.A. (HI)

U.S.A. (Hi)

*

U.S.A. (HI)

U.S.A. (Hi)

E

E

E

E

a
E

E

E

E

E

E

E

.

haha ....

None

None

Nor,e ....

None

None

~akoko

‘akoko

*

None

MaIvac~ae—MaIIowfami!y~

.4but,Ion sandwconse U.S.A. (Hfl ENone

Rt amnaceae.—Buckthomfamily:

Gouania meyer,ii

Pubaceae—Cofteefamily:

None U.S.A. (HI) E

Hed,’otis decier’en
hedyottspa’vula

None U.S.A. (HI)
U.S.A. (Hi)

E
ENone

Uiicaceae—Nettle family:

Neratidia angjlata
L/rerakaalae

None
opuhe

U.S.A. (HI)
U.S.A. (Hi)

E
E

Violaceae—V,olet family:

V~/acham,s.son,ar,aasp. c’hatnis~
soniana.

pamakani U.S.A. (HI) a

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA I~A

NA NA

NA NA
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